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A HE firſt Impreſſion of my Mathematical Die- 
tionary being long ſince fold off, and the Book- 


f 


Reading of Authors for want of being acquainted with 


the Significations of ſome Words they may poſſibly meet 
with in theſe Arts and Sciences, or delight 1 the Hi- 


ſorical Knowledge of Mathematicks, or elſe want @ Guide 
to direct them to ſuch as treat upon theſe Subjects: But 
likewiſe to thoſe who are learned herein, by furniſhing 


them with a convenient and neceſſary Repoſitory of Rules, | 
Propgſitions, and Properties, of the mqſt notable and 


eminent Terms defin'd, to which they may have imme- 
diate Recourſe, as often as occaſion offers, either through 


PForgetfulnejs, or Want of Books ready at hand: Theſe 


Inducements ſet me upon publiſhing this ſecond Impreſ= 
fron, with Corrections, Alterations, conſiderable Improve- 
ments, and Additions ; the whole either itſelf ſufficiently 
anſibering the Reader's preſent Expectations and Pur- 
poſes, or at leaſt pointing out ſuch Authors as will. 


Particularly amongſi the many Words herein ranged and 
AZ orderly 


1 


ſellers having been from time to time frequent= 
ly applied to, for the ſame, and that to no pur- 

poſe ; and conſidering the Uſefulneſs of ſuch a Work, not 

only to thoſe, who may be ſomewhat . flopt in their. 
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1425 explained, are to be found. the eli ng felef 
ET dal their-relatiut. e hendager, SER 


Abdi Alutode, Hot Hhſure the fame, and 


lo to medſtire tbe inaccefible Depth of .a Well. Addi 
tio Algebraical, Hob to perform it. Addition of whole 
Numbers, How to perform and prove it. Addition of 
vulgar and decimal Fractions, How to perform it. 
Xalipile; 1 e, an fome Authors that mention it, 

h an extraordi nary Accident that happened upon . Kt. 
ting on of them upon too great a Fire —— ther, Sir 


Ifzac/Newt6n's Queries, relating to the Effects thereof, 


&. Age of the Moon, "How to find it. Air, Its. 
Gravity, Denfity, money. Ex ae, Height, Kc.— 
Al- Pump. -Adjutage, The Laws of the Motion .0 of 
Eater through them e of Quantities, T/ 
Rnles-to find them. Altitude seen The beſt and 
moſs uſual Ways of menſuring fuch—Altitiide of the 
Cone of the Earth's Shadow. Amplitude, "How to 
and thut of the Sun or Stars —Analemima, T1ts firſt In- 
vontor, an ſome Writers" concerning i it. — Angle of 
Contact, "Some Properties thereof. — Angle refracted, 
Fw 70 find the Law of Refraction out of Air into 
Glaſer Aran Diameter” and Magnitude, How to 
finthem=—Ariniuities, Theorems relating to the ſame. 
—=Aſtrolabe. ——Aftronomy, I Antiquity, and ſome of 
the" chief Writers concerning it. Aſymptotes, Some 
Properties of * them; and how to id Tow for geome- 
?rical Ciirves. = Axis i in Peritrochio, "The n of 


rhe” Hemer 0 the Weight” Yai ed by 11.— —Azimuth 
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© Back: Staff or 88 ee By is. 
Lies,—— Barometer, "Rules'to judge of the Weather by it. 
-——Blnomaal Theorem of Sir Iſaac Newton, its Uſe ” 
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PREFACE O77 
the Extraction of 'Binomial Rqots, &. Biquadratic 
Equation, Js Formation Relation 10 a Cubic, Solution, 
and. Conſtruf#10n,-—Biguadratic: Parabola, iSeattal Spe- 

cies thereof,, with ſame. new Ouals expreſied by:its Equa- 


tion. Bombs, The fiſt Uk 8 be ——Burning- 
Glaſſes, or Speculums. | 


—_ Sr W 
GN or Ei Sir lane Newton's 
own Account of” bis Invention thereof,» Catacauſtic 
Curves —Catenaria, Its Nature and the Manner. of find. 
ing Points thr which © it baſſes. — Centre of Gravity, 
Hmo to find the ſame by Fuxions, and where | that of 
ſeveral M nitudes Falls; 4 1% 4 May how..to find 
Areas of Surfaces, and Solidity "7 Solids + 3 
thereof, Leh of Oſcillation 3 Percuſſion, How to 
find it, and where that of ſome Magnitudes fal. 
Centripetal and 5 Force, Some Properties 
thereof, and ſome Writers upon the ſame. Characters, 
The ſeveral Characters ed in Algebra, Aſtronomy, and 
Mic. —Circle, Mam of the principal. Fg of the 
Circle amongſt which are. ſome rare: 
ones, with _Vieta's very elegant Solutions 
Blems of 7. ations, Nie. the Deſeript ian 14 
paſs t ough one or more Paints to; tauab ane or more 
right Lines given in Poſition, and one at. mare Gircles; 
alſo how to cut a given Circle into. two Segments, that 
ſhall have a given Ratio.—Ciſſoid, Its Generation and 
Equation—Clock, The fir/t Inventor,. and ſeveral Wri- 
ters upon the ſame. — Colours, Same Account. thereof from 
Sir Ilaac Newton.--- Combinations of Quantities; -The 
afferent Ways they may be varied.---Comets, Some Ac- 
count of them, and Writers upon them. Sea-Compals, 
A Deſcription, and the firſt Invention there Com- 
pound Intereſt, How to find the ſame.---Concave-Glaſs, 


Y | | The 
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Dyantity of the Diminution of an Object ſeen through 
one of them.---Conchoid, Its Equation, and three Species 
theres Jan Its Generati on, ſome Properties, and 
the Fluxion of the Surface of an oblique one. Conic 
Sections, Same Writings upon the ſame.--- Conſtruction 
of Equations, How 76 perform the ſame by the Inter ſec- 
tion of two Loci.-Convex-Glaſs, How to find its Fo- 
cus, and the Magnitude of an Image ſeen through it.--- 
Cubic Eq n, Sen Properties of it, and how to ex- 
tratt the ſane, or find its Roots. Cubic Parabola, I.. 
Equatin and Deſeription, and ſome Properties of it --- 
- Curves, Some Writers concerning them. —Cycloid, Its 
Deſeriprion, ke and Hyftory.--- Cylinder, Some 
Properties of ke 28 


Decimal Fractions The inf Inventors of them === 
Deelination of the Sun, How to find it.--- Departure, 
How to find it. Deſcent of heavy Bodies, The Laws 
thereof. Dioptrics, Some Account thereof, and Writers 
rbereupon. Direct Erect Eaſt and Weſt Dials, Hero to 
Ara them --aDiacauſtic Curve. Dials, Some Writers 
concerning them. Dire& Ere& South or North Dials, 


Thetr Manner of Deſcription.--- Diviſion of Numbers 


and Fractions, How 1% perform the ſame.--- Duplication 
of the Cube, How to perfor m the ſame. 


Earth, Tis Magnitude, Figure, and various Opinions 
about its Figure, &c.— Eclipſes, Of the Sun and Moon, 
various Theorems relating to them, the Data neceſſary 
to compute them, and ſome Writings concerning them. 
— Elaſticity, The Rules of the Congreſs, of perfectly Elaj- 
tick Spherical Bodies. — Ellipſis, Is Generation (va- 
rious ways) and Properties. — Equation, Its Nature, 
ind Generation. — Equilateral Hyperbola, Its Equa- 

Trion. 


PREFACE 


ton. — Erect declining Dials, How to draw them. 

Evolute Curves, Their Deſcriptions, and ſome Properties 
of them.——Exponential Curye, ——Exterthinatiob, of the 
unknown Quantity from an Equation, with Rules how to 
perform the ſame.— Extraction of Roots, Some For 
to perform the ſame, and og Writers upon \ 16. upd 
Fibres, Some Properties 0 E tk Fi 49 Fe 
of the Secants.— Figure of the Sines. Figure of. the 
Tangents, Some Account of them. Fix'd Stars, Some 
Account of them, and thoſe who have made. Catalogues of 
them. — Fluents, How to find them in various Caſes.— 
Fluids, Several Laws of their Gravi tation and Motion. 
— Fluxion, How to find the ſame.— -Fortification, 
The Maxims thereof, and ſome of the Writings u Poſts the 
ſame, — Fractions, The Properties of thim— Fruſtum 
of a Pyramid or Cone, How to * fi the Solidi: 5 feats 


of. I 5 
— Hoo to find the Contents of a 21 in Ale o or 
Wine.— Gayging-Rod, A Deſcription thereof.— Geo- 
metrical Curves, Some Account of their ſeveral Orders, 
Species, and Equati ons, and particularly thoſe of er 
cond, wherein you have two new Curves of this Order, 
not taken notice of before; as alſo the ſeveral particu- 
lar Equations, that the general one of all Curves of the 
third Order is divided into. — Geometry, Some Ac- 
count of its Origin, and the Writings upon it. — Gra- 
vitation, An Account thereof, and its probable Cauſe, 
_ Gunter Quadrant and Scale, their Deſcription. 


Heat, Some Properties 8 — Helecoid Parabo- 
la, or Parabolic Spiral. Heterogeneal Surds, How to 
reduce them to one common radical Sign. Hom Oge- 
neal Surds. Horizon, Its Ur. — Horizontal Dial, 

Hoxo 


22 — — 
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How. to deſcribe the ſame,— ae "SS of the 
Writings thereon.—— Hygroſcope, Its Deſeription.— 


Jo of its general F 


Imaginary Roots, How to find them, according a Sir 


ere 
. 


Iſaac Newton,— Inclination of the Orbits of the Pla- 


nets.— Inelin'd Plane, The Proportion of the Weight 


fuftain'd by it, to the Power. "ea ata, d Problems, 


Some Account F them, and the Way to reſolve them. 


— Index of a Quantity, The Nature and Doctrine of 


Exponent .—Inflection Point of a Curve, How 70 find 


it in any Curve. Tonic Order in Architecture, The 
Proportions of its Pillar. Iſoperimetrical Figures, 
Some Properties of them. — Jupiter, bis periodic Time, 


Magnitude, comparative Gn from the Sun, and 


Earth, Ke. 


Level, With a Table for the Corettion of the Sta- 


tions taken in Leveling — Lever, Its Properties. 


 menſions, with ſome of the Writings upon this Subject. 


Conſtruction.— Logarithmic Curve, {ts Deſcription, 
Nature, and Properties, and ſome Writings upon it.— 


ſeveral ways Bow to find it. 


Magnet, or Feen Several Properties 0 of its 
attractive Force or Virtue, and the e firſt Invention of 
it. Maps, The firft Inventors and Conſtructors from 
time to time afterwards. —— Mars, His Periodic Time, 


A, Various Ways of and tt 15 e and, 4 


Libration of the Moon. — Light, Some of its Pro- 
perties. . Locus, How to find which of the Conic 
Sections is the Locus of a given Equation of two Di- 


wy Logarithms, Their frff KR. Nature, and 


Logarithmic Spiral. Longitude in a ; 7 be 


Magnitude, Comparation, Diſtance, &C,— Mathe- | 
matics, 
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|. 


ö | 


_ cator's Chart; of 
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| of. Curve Lines, The general Pre berties of tho 
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— A fort Hiſtory of 0 Minimis, 
or Me thodus de Maximis & Minimis, How: 0 find tbe 
ſame.— Mean Motion, Of the Sun and Moon.—— 


| Meaſure, Uſe ul Tables 0 die erent Mea ſur 5.— — 


Mechanics, Several ef the Writings thereon. Mer- 
Projection, I Nature and Deſcription, 
with the ſeveral Caſes, and their Proportions, in Mer- 
cator's Sailing. Mercury, His Periodic Time, Com- 
rue Magnitude and Diſtance, &c, — Meridian 
Hou to draw the ſame upon an Horizontal 
Micrometer, Some Writings thereon. ——— 
Microſcope, A ſhort Account thereof. Middle Lati- 
tude Sailing, Its 75 in Navigation, Moon, Her 
Periodic Tome, and. Diftance — the Barth, Magni- 


tude, Motion; Attraction, &c,—— Motion, Several 
Properties thereof. —— Multiplication, How to perform 
_ the fame in Numbers and Frattions, Vulgar, Decimal, 


and Algebraical.=——— M aſick, A R's crount thereof, 
with e Writings en it. 


| Nothurnal, The Deſeri en and Uſe thereof — 
. Opticks Seine Writings concernii'g them. 5 


the ſecond Kind. Organical Dſcription of - 


Lines, How: to deſcribe thoſe of the fuſe Order, by 4 


continued Motion, and by means Points. Ortho- 
graphic Projection of the Sphere, Its Laus. Oſcil- 
lation, The Proportion of the Time of Performance of 

the ſame in the Archs of Cycloids and Circles, with 
the Length a Pendulum muſt have, that performs its 


ſmall Vibrations in one Second of Time. — Oval, How 


te deſeribe what the Workmen call by this Name, and 
an Account of twelve remarkable Species of Ovals ex- 


a | preſſed, 
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0 Parabola, Its eee and. we: if its. 8 


1 Properriss. Parabolic Conoid, Its Salidity and Sur- 


Lace. Farabola Carteſian, its moſt fimple Equation, 
Deſeription, and Uſe.— Parabola Diverging, The ſe- 
veral Species, moſt ſimple ee and Ways of find- 
ing Pants, through h they muſt paſs," and how the 
ſeveral Sections of a Solid, 5 by the Rotation of 
A. Semicubic Parabola, exhibits them all, — Parabolic 
Space, A. Hint at its Quadrature, from a Pyramids 
being z 4 Parallelepipedon of the ſame Baſe, and 
Altitude, &c.— Parallel Ruler, the De thereof in 
reducing any Multangular Figure to a Triangle. 
Parallelogram, Same Properties theregf.— Pendulum, 
the firſt Inventor, and the Uſe ef them. Perfect 
Numbers, How. 70 find them, by common Algebra—- 
Perpetual Motion, che Impoſfbility of it. Perſpec- 
tive, 2 Writers thereupon. Plain Angle, the fe- 
veral Equations for dividing it into lau, three, four, 
&c. equal Parts. Polar Dial, its Nature, and fome 
| Theorems, by means. of which. it may be deſcribed. — 
Polygon, Some. Properties thereof, with @ Table of E- 
guations, for deſcribing tbem in a- Circle. Polygonal 
Numbers, The Rules for ſumming them up. Poſi- 
tion, or Rule of Falſe, How to perform the ſame.— 
Priſm, Same its Properties. Progteſſion Geome- 
trical, Same of the Properties thereof. Projectiles, 
The. Lines of Mation that . they deſcribe, in Vacuo, 
and Air. Projection of the Sphere, Same Writings 
concerning the ſame.——— Projection Monſtrous, Howto 


geſeribe ſuch. Proportion, The Nature, and ſome 
Proper ties of proportional Quantities, &c. — Protractor, 
475 Deje PO and, Uſe, — Prolernaic Syſtem, , A ſhort 

 Acceunt 
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Account thereof. Pully, the Ratio of che Meigbi ro 
be raiſed by it, to the Power raiſing it. — Pyramid, 
Some Properties thereof, with an 4 30 Inveſtiga- 
tion of the Rules of 0% o- the Solidity and 3 fa of 

a Fruſtum thereof, as 4% an eaſy Way of finding 

toro ws a Para ola, 1955 the' Method ” Te 8 
N ine We The ewa n thereof — — 
nadratrixy ts Generation, _ Jous Lake pot on * t. 


Radius of the Gureutaze of a Curve, The ___ of nds 
the ſame. Rainbow, Same Account, with an Eu- 


— of the Cauſe thereof —— Ratio, Some Account 


thereof, with the Inveſtigation of the Rule of finding a 

Numerical Ratio in — Numbers, the "neareſt ap- 
proaching 4 given Ratio in greater Numbers, whoſe 
Terms are Prime to each other. Regular Poly- 
gon, 4 Trigonometrical Examination of the Truth T 
the general Rule, which ſome | have given to inſeri 

them in Circles.— Reſiſtance of a Medium, The Propor- 


tions thereof to different Figures moving in it. — Rhombs, 
Some Propoſitions of Uſe in the Theory of Navigation, 


with their Demonſtrations.- 
angle, How to find Series's of whole'or mixed Numbers, 
accurately expreſſing” the three Sides of a Right-angled 
T angle. — Rule of Three, How zo performs the fame. 


Satellites of Saturn, and Jopiter, Their Comparative 
Diſtances, Pertodic Ti imes, Ce. —— Scctor, A ge- 
neral Account thereof. — Segment of a Circle. 
An Approximating Rule to find > it. — . 


Segment of a Sphere, How to find its Solidity. 


Semicubical Parabola, ts moſt fimple Equation. 
—— Series, The Doctrine of Increments.— Solid of 
the leaſt Reſiſtance, Its Nature. Sound, The Cauſe, 
and 


"Ripht-angled Tri- | 
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and ſome Properties thereof. Spheroid, Its Soli 
dity, and Surface with the Solidity of its ſecond Seg- 
ment, expreſſed in an Approximating Series. Spiral 
Line of Archimedes, Is Generation, and ſome Proper- 
ries theredf.: - Stentoreophonic Tube, or Speaking 
Trumpet, The firſt Inventor, and thoſe Writers who 
have mentioned the ſame. Stereographic Projection 
of the Sphere, Its general Properties. Subtangent 
of a Curve, A general Rule to determine it, in Geomie- 
trical Curves ——Subtraftion, How to perform the ſame 
in twwhele Numbers and Frattions. — Sun, Several Par- 
ticulars relating to its Comparative Magnitude, Denſity, 
Motion, &c,— Surd Roots, Some Account of them. 


"Teleſcope Reflecting, 4 ſport Deſeription there- 
of: A very large one of Mr. Jackſon's the Mathe- 
matical Inſtrument- Mager. Tide, Several Par- 
kiculars relating to it. —— | Trapezium, Several 
Properties thereof, amongſt which are five new ones, or 
at leaſt, ſuch as are nat mentioned in any Writings 
which J bave ſeen — Triangle, Many curious 
and uſeful Properties thereof, among which is Hono- 
ratus Fabri's Propoſition about the three ſhorteſt Lines 
drawn from a Point within a Triangle to the three 
Angles, with a Geometrical Demonſtration thereof. — 
Trigonometry Plane, The Canons, or Properties for the 
Solution of the ſeveral Caſes thereof. — Trigonometry 
Spherical, The ſeveral Aßfections of Spherical Triangles, 
with the Canons or Properties, by help of which all their 
Caſes. may. be ſolved.— 26 M 59 of 


Venus, Her Periodick Time, Comparative Diſtance, 
Diameter, &c. 4 5 


e 


. <>) * 
99 


3 * 2 3 2 FA 
* e , K 9 1 * 
7 . * — 5 1 
* * 1 * — 4 2 1 
4. » Y gY. by 4 : 7 hy * 
of | : : J 
8 - 9 - ” 
- * s * 3" 
i 4 $ ? X . 
mY 8 — . Fra - V 5 5 S " q 
N * Y V * * 8.3 a J - \ * 3 _— - 
" ” - © x * . N 1 b - 2 : : 4 
A : R — * 
J g * 
. 1 od y N * F _ * 
ö 1 8 * 8 3 24 
- i p — W3 4 Fae # @ +4 
1 HO EEE 
1 1 
* 1 F ” v - * : — 
* — 
b ne THE . * 
* + - * * * * = 
1 : ' MC . - „ 2 
. Y 5 
4 2 . . % 4 1 a „ 
F f * r * * 1 : * 
4 : * * A. 1 * 5 
4 N Po * », k 2 * . $ . * 25 £ 4 4 - 1 a 
8 4 5 - 
ac 5 * 4 2 K * { * , k 
% 2 4 ” 
9 
” 
l I 3 | A | » 
- £ me p N ' a : + 
* N * f A #'Y . U 1 * a - 
J 4 . . » 2 
* 4 A N 
55 9314 , 5 ; . > , 
8 


- 
". Þ 


$ 1+? $ * 
* 4 K * 11 * 


| pu | A : F | 7 8 1 

BAC Us, in Architec- circular Arches, ab, bc, cd, ad, be 
ture, the upper Part or drawn from Centres that are the Ver- 

Member of the Capital tex's of Equilateral Triangles, whoſs 

fs Sloms. 7 =; I 

> Inthe Tuſcan, Dorich,  ffyDoonnmnmnninng 

and Þnick Orders, it is moſt commonly * — 7 

WH fquare, (ſpeaking in the Workmans | | 

Phraſe) that is, every Section of it, | 
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| 
1 
parallel to the Horizon, is a Square. 2 | \ 
ö Some make it round, others make the | in 
8 Sides quite plain, without any Ogee, Hs © 2 | 
and ſome make it have a Fillet in- | 7; A. "At | | | 
| ſtead of an Ogee. The Height of B 9 25 55 I 1 4 
it, in the Tu/can-and Dorict Orders,  @& in 
is & of that of the Capital; in the Sides are each equal to the Side of the Ul 


ö loricl I of that of the Capital. Square; and if the Ends of the Ar- 

s In the Corinthian and Compoſite ches be cut off by the equal Lines 
Orders, the Figure of the Abacus AB, CD, EF, GH, at right Angles. 
differs from that of the other Orders, to the Diagonals of the Square, each 
the four Faces being circular, and Line being 73 of the Side of the 

g hallow'd inwards, having a Roſe on Square, any Section of the Abacus, 

| the Middle of each, and the four parallel to the Horizontal Plane of 
Corners cut off. NS the Baſe, wilt be alike to the mixted, 

If the Square a b c 4 be equal to Line Figure AB CDEF GH. 
the Plinth of the Baſe, and four equal In the W 2 — oe 
5 | 18 


\ * 


. > 9. rey a Rs > 


| ABA 
Height of the Abacus is generally 


7 of that of the whole Capital: 


*Pitravius makes it ; ſome make it 

leſs, others greater, as 3 or 5. 

In the Compoſite Order, its Height 
is 24 of that of the lower Part of the 
Column. 

Thoſe who have a mind to have 
a more particular Account of this 

Member, may conſult the Writings 

upon the five Orders of Architecture; 

amongſt which Mr. Ferraull's is a ve- 

„ 

AB acus, of Pythagoras, in Arith- 
metick, is the common Table of 

Multiplication, conſiſting of 8 1 Num- 

bers within a Square or Oblong, diſ- 


* 


— — 


by Inf 


Multip 


— 


#+- 3 


The Uſe of this Table is to ſhew 


ae the Product of the 
ication of any of the nine 


— 


# 


'ABS 


Digits; and thereby to aſſiſt thoſe 
who are about to learn Multiplica- 
tion, to fix theſe Products in their 
Memory. The thin 
ſeeking one of the Digits at the 
Head, and the other in the firſt up- 
right Column; then the Number un- 
der that Digit at the Head, falling in 


the ſame Horizontal Row as that o- 


ther Number is in, will be the Pro- 


duct of the Multiplication of thoſe 
. 


two D1 


In ſome Books of Arithmetick, I 


have ſeen a Table of Multiplication 
a good deal more compendious than 
this of Pythagoras, having no Num- 
ber above a Digit twice, wherein 


wibiited into nine upright Columns, one of the Rows of the Digits runs 
and nine Lateral or Horizontal ones; diagonally. The Table is this which 

the nine Digits 1, 2, 3, &c. orderly is here annex'd. | 
proceeding in the firſt Horizontal. 

Column,” and the firft upright one; . 21 

the Numbers in each of the Horizon- * 

tal Columns in order being the Pro- 243 | 

ducts of the Multiplication of each. 755 

Digit of the upper Horizontal Co- [31604 

lumn, firſt by z, then by 3, and ſo 5 ft 2 4 

on till the laſt is multiplied by 9. : 41 81rz16| 5 3 

AAR ve © 2 
TT eee 

2 | 446-8] 10[ 12] 14] 16] 18] JT - 6-4 UN 

5 1 1 9; da. e 8 6 12 1802430036 7 5 
316 121511821242 e e f Tt: 
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ABS 


point P, where any Ordinate or Se- 
mi · Ordinate MP to that Diameter 


EY 


fall 


Number of variable 46/c3/es in the 


ſame Curve, as well as an infinite 


Number of Ordinates. | 
2. If the Curve be the common 


Parabola, one Ordinate PM has but 
one 4b/eiſt AP; if an Ellipfis, it has 
two Abet, AP, PB, falling contra- 
ry ways. And if an Hyperbola, con- 
rts or Curves, one 


fiſting of two 
Ordinate PM has alſo two Aſciſſes 


AP, BP, both falling the ſame 


way. bode 
3. If a Curve be one of the ſe- 
cond kind, one Ordinate may have 


three Abſciſſes: If the Curve be one 
of the third kind, one Ordinate may 


have four Aſciſſes, and ſo on; the 


greateſt Number of Ahſciſſes being al- 
ways one more than the Order of the 


Curve. 2 

4. For Method's ſake, an 4b/c:/5 
in a Curve is uſually mark'd with the 
Capital Letters A and P, Band P, C 


and P, &c. the Point P being where 


the Ordinate falls, or elſe with the 
ſmall Letters, x or x. 

5. As this Name was invented for 
more eaſily ſpeaking and convey- 
ing an Idea of the Nature of a 
Curve, by the Relation of an Ab/ci/5 
to its correſpondent Ordinate; or 
ſnewing Properties of them in ſuch 


28 751 
0 * 


and ſuch Curves; except this Word 


be taken in a larger Senſe, or ſume 


._» other Word be uſed; we ſhall be at a 


loſs toexpreſs compendiouſly the Na- 


ture of ſuch Curves which have no 
Diameter, orevenof thoſe that have, 
when we would mention their Na- 
ture by the Relation of Lines drawn * 
parallel from Points of the Curve 


(viz. Ordinates) to Points of a 


ſtreight Line given in Poſition, with-" 
in or without, or partly within or 
— partly without, to the Part or Parts 
of this Line, intercepted between a 
given Point in it, and the Points where 


the ſaid Parallels do cut it. There- 


5 fore, in my Opinion, it may not be 
1. Hence there are an infinite 


amiſs to define an Abſciſi more gene- 
ral, in ſaying it is the Part AP of 
a right Line given in Poſition, taken 


1 


P 1 iy | 5 
from a given Point A in that Line to 
the Point P, where a 5 5 Line PM 
drawn from any Point M in a Curve 
Line BM C, in a given Angle MP C, 

. · Gott 2, i 


6. In Mechanical Curves there are 
no Ab/c:ſes, properly ſpeaking, unleſs 
you will have Curv'd-lined ones; to 
be ſuch as in the common Cycloid are 
the Arches of the generating Circle 
taken from the Vertex of the Figure, 
when the 3 Cirele is in ſuch 

« a 


\ 


5 ACA 
a Situation, as to have the Abſciſ 
coincide with the Diameter. | 
-ABs0LUTE, that which is inde- 
pendent upon, or has-no relation to 
any thing elſe. | | 


' AB30LUTE Equation, Number, 


Motion, Quantity, Space, and Time. 
See reſpectively Equation, Number, 
Motion, Quantity, ' 95 and Time, 
Nen th b. acT Mathematicks, Num- 
Ber, and 2uantity, See reſpectively 
Mathematicks, Number, and Quan- 
tity. © © oY 


Fc 5 Peer Number, See Num- 


_ AcanTuvs. The Herb Bear's- 
foot, whoſe Leaves are .repreſented 


in the Capital of the Corinthian Or- 


der of Architecture. There are two 
ſorts of them; the one wild, and ar- 
med with Prickles; the other ſmooth, 
and cultivated in Gardens. The for- 
mer of which is. repreſented in Go- 
thick Buildings, and the. latter in 
thoſe of the ancient Greeks and Ro- 
mans. Vitruvius, Book 4. Chap. 1. 
ſays, The Leaves of this Herb are 
ſaid to have been the firſt Occaſion 
of this Ornament being invented. by 


tbent, upon ſeeing this Plant ſpread- 
ing itſelf around a Baſket that had 
been placed upon the Tomb of a 


Callimacbus, a famous Plan at . 


young Corinthian Lady, and cover'd 


up with a Tile. 8 805 | 
- * Pitruvius, Serlio, Barbaro, and 


Cataneo, uſe theſe Leaves on the Ca- 


2 * 


the ſecond 


ACC 
pitals of this Order. But moſt com- 


monly in the antique Buildings, they 


are Olive Leaves raffled into five. 
Some divide them only into four, 


and others into three: They are 


ſometimes unequal in Height, the 
undermoſt being talleſt: Sometimes 
Range are higheſt, and 
ſometimes they are equal. The Ribs 
in the middle are very often raffled 
on both fides; ſometimes they are 


not cut at all: And the firſt Row 


commonly {well out towards the bot- 
tom, but more in ſome Buildings 
than others. 
AccELERaTION. Swiftneſs in- 
ereaſing perpetually. 
_ ACCELERATION of Motion or 
Velocity. The ſame with accelera- 


ted Motion, or Velocity; which 


ſee. | 
ACcgzs81BLE Altitude, or Height, 
in Practical Geometry, ſignifies the 


Altitude or Height of any Object; as 
of a Tower, Steeple, Tree, Ce. 


which may be either mechanically 
meaſured, by applying a Meaſure to 
it, or elſe, whoſe Baſe or Foot may 
be approached to, from a remote 
Station (uſually on the Ground) with- 
out any Obſtacle in the Way ; as a 
River, Wood, Houſe, c. to hinder 
the ſpeedy Menſuration from this 
Station to the Foot of the Altitude. 
1. The moſt uſual way of meaſu- 
ring anacceſlible Altitude or Height, 
AB, when its Baſe or Foot A can be 
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- KEE 
only approached, is by meaſuri 


the Diſtance from ſome Station C, 


on the Ground to the Foot A of the 
Altitude ; and then at the Station C, 


ſuch like Inſtrument, the Number of 
Degreesand Minutes contained in the 
angle C, formed by the Horizontal 
Line CA, and the Viſual Ray CB, 
going from C to the Top B of the 
Altitude: For when this is done, in 
the imaginary Triangle A C B, right- 
angled at A, you have the Baſe CA 
iven, and the Angle C, to find the 
ngth of the Perpendicular AB; 


* 


40 


Diftance from à to C, as alſo the 


Height a 6 of the Eye be given, and 


you ſay as a C (=5 Feet): CA 
(o Feet) :: a 6 (=6 Feet): BA 
(=48 Feet) ; this will be the Mea- 
{ure of the Altitude A B. | 

The Reaſon of this follows from 
the Similarity of the right-angled 

Triangles abC, ABC; which are 
ſuch from the Equality of the Angles 
bCa of Inſidence and Reflexion 
ACB. 

Note, The Height of the Eye a- 
bove the Place whereon you ftand, 
muſt be added to the Perpendicular 
found, in order to have the true 
Height above the horizontal Plane. 

Thoſe who have a mind to be 
more fully informed how to find an 
acceſſible Altitude, will have plenty 


king, with a Quadrant, or ſome 
1 


R 
which may be either performed by 
Scale and Compaſs, or arithmetical- 
ly, by ſaying, as the Coſine of C: 
Sine of C:: AC: AA . 

2. Anoth 
by placing a Bowl or Pail of Water, 
or a Looki 
ſome convenient meaſured Diſtance 
C from the Foot A of the Altitude, 
and moving backwards or forwards, 
till the Top B of the Altitude is per- 
ceived b Reflexion in the middle of 
the Surface of the Water or. Look- 
ing-glaſs. Then if @ be the Place of 
Station when this happens, and the 


of Inſtances in Treatiſes of Practical 
Geometry, under the Title of Alti - 
metry. The good old Clavius, in his 
Practical Geometry, Lib. 3. Prob. 39. 
publiſhed in the Year 1606, was the 
firſt who ſhewed how to find an ac- 
ceſſible Altitude by means of a re- 
flecting Surface, in the manner as de- 
3 above. | | 

Acczss1BLE Depth. A Depth 
the Perpendicular of which may be 
come at, and mechanically meaſu- 
red. | 

Sir 1/aac Newton, in his Univer- 
ſal Arithmetick, propoſes a very in- 
genious Way of meaſuring the Depth 
of a Well, from the Sound of a Stone 
ſtriking againit rhe Bottom of it, and 
meaſuring the Timeelapſed from the 
Moment the Stone is let fall until its 

B 3 Sound 


way of doing this, is, | 
glaſs horizontally, at _ 


W 3 


E N heard; For if 7 be that 
_ "Time, 2 à given Space that a Body 
freely deſcending falls from the Begin- 
ning of its Motion, and 5 the Time 
in Which it falls: Alſo, if 2 be the 
Time in which the Sound moves that 
given Space: then the Depth of the 
„ 1c; ye aging adt+ #2 5 'ab 
N 
'Which Equation is gained from theſe 
two Theorems, viz, the Spaces deſcri- 


Is WP - 
ACH 


hed by the Fall of Bodies are to one 
another, as the Squares of the Times 
of Deſcent ; and the Spaces deſcri- 


bed by Sound are as the Times. This 


Depth may be more eafily compu- 
ted, after the Manner of the excel- 
lent Hugh de Merick, in his 2 
Geometrica, than after Sir 1/aac's 

thod; as you may thus fee. Let 
AX be the Depth, let A B be=a, 
B CSB, and BD=2; and con- 
ceive A CV to be part of a Parabola 
deſcribed through the Vertex A, and 


e- 


S 


the Point C: Alſo ſuppoſe the right 
Line AD Z drawn through A and D; 
then, from the Nature of the Para- 
bola, any Ordinate, VX, repreſents 
the Time of the Fall from A to X; 
and if A D be continued down to Z, 
-X will repreſent the correſpondent 
Time in which the Sound moves that 
Space: Therefore V Z, the Sum of 
the Times, will be t, vix. given. 
Make L: BC: : BC: AB. Then 
2 AX=XY: Wherefore L: 
RF:: XT: AX. Ao DB: AB:: 
XZ: AX. Make L: M:: DB: 
AB. Then L: M: : XZ: AX, and 
A. Therefore 
LxAX=MxXZ=XY, conſe- 
_ quently M: XV: : XV: YZ - XV; 
that is (calling XY, 23) M: x:: 
leere 
K = MXATAMM-AzM Xx, 
and when you have this, it is eaſy 
to get AX, ſince > + 0 is = AX. 


"md 


Becauſe the Space moved by Sound 
in one Second of Time is about 1140 


Feet, and a Body falls in that Time 
but about 16 Feet; the Quantity 


BD (4) will be very ſmall in regard 


to CB, 6. And ſo in finding the 
Depth of a Well, both BD 4, and 


XZ, may be rejected without any 
out Error; and the Depth will be 
had, by making AX: AB (a):: 
YX (ez): TB* (32). 
In the Supplement of the Ada 
Eruditorum for the Year 1713, pag. 
þ 7, and 339, an anonymous Author 
as largely explained and comment- 
ed upon this ingenious Problem. 
ACHRONICAL, a Word of very 
little uſe now-a-days ; in vogue a- 
mongſt the ancient Poets, regarding 
the Time of the rifing and ſetting 
of the Stars with reſpect to thoſe of 
the Sun: As a Star is ſaid to rife or 
ſet achronically, when it riſes or ſets, 
when the Sun ſets. But Prolemy, 
Kepler, and other Aſtronomers, will 
have it, that a Star or Planet is ſaid 


iQ 


a +. o& rs „ mY 


n 


— =& 


Len 


to the Sun, and ſhines all Night. 
And ſo a Star or Planet is ſaid to riſe 
achronically, when it riſes when the 
Sun ſets; and ſets achronically, when 
it ſets while the Sun is riſing. 


— Ä 
AceibzxrAL Point in Perſ b 
tive, is that Point C wherein a right 
Line OC, .drawn from the Eye O, 
parallel to one (Line AB) or more 
given parallel right Lines, meets the 
perſpective Plane DE, 


| r 
* 


. $ 
_ - 8 £f + > 
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1. The Repreſentations of all pa- 
rallel Lines. will, if continued, all 
meet upon the perſpective Plane, in 
the accidental Point; and all Paral- 
lels to the geometrical Plane, when 
not ſo to the perſpective Plane, have 
their accidental Point in the hori- 
zontal Plane. The manner of find- 
ing this Point is ſhewn in moſt Books 
of Perſpective. n 

Acco p, a Term in Muſick, to 
be found in Ozanam's Mathematical 
Dictionary, ſignifying either a Con- 
cord or a Diſcord. | 

AcHERNER, a Star of the firſt 
Magnitude in the Conſtellation E- 
ridanus, whoſe Longitude is 109. 310. 
of. Piſces, and Latitude 599. 18/, 

Acre, a ſuperficial Meaſure for 
Land, containing 160 ſquare Per- 
ches: So that the Side of a {ſquare 


Acre will be nearly equal to 12.4691 


Perches. | | 

- One would imagine, from the Or- 
dinance for meaſuring of Land, made 
anno 33 and 34 of Edward I. and 


Anno Dom. 1306. wherein it is de- 
termined how many Perches in 
Length and Breadth ſhall make an 
Acre, that they had in thoſe Days 
very indifferent Geometricians; when 
it is there ſaid, That when an Acre 
of Land contains 10 Perches in 
Length, it ſhall contain 16; in 
Breadth ; when 11 in Length, its 
Breadth ſhall be 14 Perches one half, 
and of a Foot; when 12 in Length, 
its Breadth ſhall be 13 Perches 52 
Feet, c. and ſo on to a Length 
of 40 Perches, and the reſpective 
Breadths. For all theſe Lengths and 
Breadths, except the firſt, might 
have been very well omitted. __ 
AcuBEnz, a Name given by 


ſome to a Star on the Southern Claw 


of Cancer. | 
 AcuTE-Angle, See Angle. 
ACUTE-ANGLED Cox, is ſuc. 
a right Cone, whoſe Axis makes an 
acute Angle with its Side. * 


in his Mathematical Collectiuns, ſays, 


this Name was given to ſuch a 


B 4 | Cone 
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_ calledan 


Cone by Euclid, and the Ancients 
before Apollonias's Time; and they 
Aurel Ep Section of a 
Cone, an Elli pſis, made by a Plane's 
cutting an acute- angled Cone ; they 
not knowing that ſuch à Section 


could be generated from any Cone 


whatſoever, till Apollonius did. 


* , 
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2 — 11 of— 10 and + 8, will be 
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Ad bir io of hole Numbers, or 
Tntegers, is an expeditious Way of 
finding one Number equal to two 
or more Numbers taken all together, 
or finding the moſt ſim ple Expreſſion 
of a Number, according to the eſta- 


ACUTE-ANGLED Triangle, ſuch” bliſhed Notation, containing as ma- 


a one whoſe three Angles are acute. 
AppiT1on, the uniting or put- 


ting of two or more things toge- - bor flunt hel 


ther. 

ApvD1T10N, Alebraical, or of 
Algebra, is the Connexion or put- 
ting together of all the Letters or 
Numbers oo = with their 

roper Signs ＋ and —, and unitin 

— one 3 thoſe that can be 

united; as the Sum of à and 5, is 
a+b; that of à and — 6, is a — 5; 
that 3 1 is — 2 — 3 
that of 32 and 5a is = 342 T5 
— 3; _ of 1 
2a is 44; that of a, b, c, — 4, is 
a+b +c—4; and fo of others. 
The Order in which they are ſet 
down being of no great conſequence, 
though it may not be amiſs to ſet 
them down according to the Order 
of the Letters, writing @ before 5, 


| þ before c; and fo on. 


1. When a negative Number or 


| Quantity is to be added to an affir- 


mative one, the Sum is the Diffe- 
rence remaining, by taking away 
the negative Number or Quantity 
from the affirmative one; as 1 and 
is o; 4 and —3z is 1; 7acand 
zac is 4ac; and ſo of others. But 


when the negative Number or Quan- 


tity is greater than the affirmative 
one, the Sum will be equal to what 
remains, by taking away the affir- 
mative Number or Quantity from 
the negative one: But will be vega- 
tive; as the Sum of — 2 and þ 1 is 


Sum 85 5 — 


ny Units as are in all the given 
umbers taken together, the Num - 
ed their Sum. 
1. The Rule for Addition is to 
place all the Numbers of like kind 
under one another, that is, the U- 
nits under Units, Tens under Tens, 


and Hundreds under Hundreds, c. 


and adding up the Units; and if their 
Sum be under ten, ſetting that Sum 


under the Units: But if j oquat 2 = 


ten or tens, ſetting | 4 ſs, c 


underneath, and for every ten, car- 
rying a Unit to the next Place to the 
left hand, and ſo on; as if I ſhould add 


342 t is 4 390 T4dOTÞ2 

to 513 c that 100 500 9 5 
 800+50+5, 

2. The Demonſtration of the Rule 
of Addition 1s very eaſy, and depends 
entirely upon the Notation in uſe, 
and Euclid's Axiom, to wit, that the 
whole is equal to all the Parts taken 
together. | + 

3. The addition of Numbers may 


be performed, by beginning to add 
up the firſt Column to the left hand, 


and then the other Cplumns in Or- 


der from the left to the right, accord- 
ing to the Rule above; and when 
all the Columns are gone through, 


their Sums will give the Sum of the 


Numbers to be added. And this may 
be a very good way of preving Ad- 
dition. | 
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4. Addition may be roved ſeve- 


ral ways; firſt, by adding all the 
Numbers together, and 5 Frm | 
diſtributing the Numbers into Par- 
cels of 10 or 12 ina Parcel, (I ſpeak 
of a great many Numbers to be ad- 
ded together;) and then adding to- 
gether each Part by itſelf, and after- 
wards their Sums into one total Sum 
and ſeeing whether the ſame total 
Sum comes to be the ſame in each 
way. Secondly, by "_ away of 
's, (which I believe was firſt done 
y Dr. Wallis in his Arithmetic, 
publiſhed anno 1657) which is thus: 
Take each of the given Numbers 
ſeparately, and add all their Figures 


together as ſimple Units, and in do- 


mg ſo, when you have made a Sum 
equal to 9, or greater than g, but 
leſs than 18, negle@ the 9, taking 
what is. over, and add to the next 
Figure; and go on ſo till you have 
gone through them all, and mark 
what is over or under 9 at the laſt 
Figure : But if the Sum of all the 
Figures be leſs than , ſet down that 
Sum. Do the ſame with each of the 
Numbers, ſetting all theſe Exceſſes 
of 9 together in a Column; then ſum 
them up the ſame way, making the 
Exceſs of q, as before, or what the 
Sum is jez than 9g. Laſtly, Do the 
ſame with the total Sum, and what 
is under 9, or over any Number of 


9's in this, muſt be equal to the 


ards 


Truth of any Sum 


ADD. 


| This is obſerved. (whether firſt I 
know not] by on! | 
formerly a Profeſſor of Mathema-- - 
ticks at Amſterdam, in a Treatiſe © 
of his de Scientia Numeyorum As 
| alfo by Dr. Vallis in his 4rith- 

tic 2 23 % 7 : . 
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Excefs or Number leſs than 9, lat 


marked; if not, your Work has 


been wrong, For.example, 

274422 

457807 
855⁰＋œ 1. 

; 12786 6 + 


Though this Proof of Addition 
be not quite to be relied upon, be- 
cauſe a my Sum may ſometimes 
appear true from it; yet the Pro- 
bability of its being true, to that of 
its being falſe, is very great. And 
ſo we may be pretty ſecure of the 
oved this way. 
Dr. Vallis, in the Treatiſe above 
mentioned, was the firſt who ſhewed- 
this. laſt way of proving Addition, 
with the Reaſon of the | ig You 
will alſo find it in Mr. Malcolm's A. 
rithmetick. ES 

-ADp1T1oN of Fra#ions, is find- 
ing a Fraction equal to two or more 
given Fractions. 

This is done by reducing all the 
given Fractions (to ſimple Fractions 
of one Unit, if they be numerical 
Fractions) to one Denomination, if 
they be not ſo already: Then the 


Sum of the Numerators being made 


a Numerator to the common Deno- 
minator, makes the fractional Sum 
ſought ; which may be further re- 
duced as the Caſe requires. 
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Avpp1T1on of Decimal Fractions, 
is finding a Decimal Fraction equal 
to two. or more given Decimal Frac- 

. 8 1 
7 Rule to 4 it is; Whether the 
Numbers given be pure or mixed 
Decimals, or ſome of them whole 
Numbers, write them down under 
one another, in ſuch Order that the 
Decimal Points on the left ſtand all 
in a Line, or under one another; 
and the Figures all in diſtinct Co- 
lumns, in order as they are removed 
from the Point either on the right or 
left: Then, beginning at the Column 
on the right hand, add the Figures 
in every Column together, as in 
whole Numbers, placing a Point in 
the Sum, under the Points of the 


given Numbers. 


ern s. 


„„ 36.24 
pin 378 015 450.058 * 
„„ 698 478-92 - 
. 9356 _ -291 42.005 


l 
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- ADpiTion of Ratio's, the ſame 
with ſome of the modern Writers, as 
Compoſition of Ratio's, Which ſee. 
' ADERAIMIN, or ALDERAMIN, 
is a Star upon the left Shoulder of 


Cepbeus. 


Ap RHI1, is a ſmall Star of the fixth 
Magnitude, upon the Garment of 
Andromeda, under the laſt Star in her 
Foot. = 0 

ApJjacenT ANGLE. See Angle. 

Kortex, a round hollow Ball 
of Iron, Braſs, or Copper, having a 
Neck in which there is a very flen- 


der Pipe opening into the Ball ; 
which, if ſcrewed on, is the beſt 
way, becauſe then the Cavity may 
be more eaſily filled with Water. 
This Inſtrument, of more Curio- 
ſity than real Uſe, is for repreſent. 


ing a kind of artificial Wind; and 


that after the following manner: 
Fill it almoſt full of Water, which 


vou may eaſily do if the Neck un- 


ſcrews; if not, you may heat the 
Ball red-hot, and throw it into a Veſ- 
ſel of Water, which will be ſucked 
in through the ſmall Hole, if it be 
kept immerged, 'This done, if the 
Zolipile be put upon, or before the 
Fire, ſo that the Water and it be 
very much heated, a vapourous Air 
will fly out through the Pipe, with 
ay Noiſe and Violence ; but by 
its, and not with a conſtant and 
uniform Blaſt. ' | 
This Inſtrument is ancient, being 
mentioned by Fitruwius, Lib. 1. 


Cap. 6. Deſcartes too ſpeaks of it 


in his Meteor. Cap. 4. It is alſo 
mentioned in ſeveral other Authors, 
amongſt. whom Father Mer /ennus, 
Prop. 29. Phenom. pneumat. uſes it to 
weigh the Air, by firſt weighing the 
Inſtrument when red-hot, and ans . 
no Water in it; and afterwards 
1 the ſame when it becomes 
cold. But the Concluſion gained 
from this Operation cannot be very 
accurate, ſince there is ſuppoſed to be 
no Air in the Ball when it is red-hot. 
Varenius alſo, in his Geogr. cap. 19. 
Keck. 6. paragr. 10. uſes it to ſhew the 
Air's Rarefaction by Fire. 
There is one thing I would have 
obſerved 


n 


KE T H 
obſerved in the Uſe of this Inſtru- 
ment; and that is, that you take 
care it be not ſet upon too violent a 
Fire, with too little Water in it, for 
fear left it ſnould burſt and do miſ- 
chief; which may ſometimes be the 
Caſe, as once happened to my know- 
ledge. A Perſon ſetting one of theſe 
Copper Inſtruments upon too great a 
Fire in a Tavern Drinking-room, it 


them; and ſo exceedingly thin, as 


ETH 


not to cauſe any ſenſible Reſiſtance 
in the Motions of the Planets in ma- 
ny thouſand Vears. 
All this is from Sir aac Newton's 
Aueries, at the latter part of his Op- 


ticks, It is pity we have not Expę- 


riments ſuſficient to ſhew there is ſuch 
a Fluid, and ſomewhat ſurpriſing 
this great Man himſelf, who was the 


burſt with a Noiſe like a Cannon, in- mot likely of any Mortal to diſco- 


to ſeveral pieces; which flew abs 

the Room, and cauſed ſuch a vio- 
lent Concuſſion of the Air, as not 
only put out the Candles upon a 
Table, and threw down the Bottles 
and Glaſſes, but broke moſt of the 
Panes of Glaſs, in Number 12 or 14, 
of a Sky-light, being the only Win- 
dow in the Room. ' © © 
Ex a, the ſame as Epocha ; which 
ZATHeER, a very thin elaſtick and 
active Fluid, readily pervading the 


Pores of all Bodies, and by its elaſ- * | | 
which it returned, at the end of the 


tick Force expanded thro* all the 
Heavens. Much rarer within the 
Pores of denſe Bodies, as thoſe of 
the Sun. Stars, Planets and Comets, 


than at Diſtances from them, growing 


denſer and denſer perpetually, as the 


Diſtance increaſes ; cauſing the Gra- 
vity of thoſe Bodies towards one an- 


other, and of their Parts towards the 
Bodies; the Reflexion and Refracti- 
on of the Rays of Light; the Du- 
ration of the Heat of hot Bodies; 
the Communication of their Heat to 
cold Bodies; performing Viſion by 


its Vibrations, excited in the Bot- 


tom of the Eye by the Rays of Light, 
and propagated through the ſolid, 
pellucid — uniform Capillamenta of 
the Optick Nerves into the Place of 


Senſation; and animal Motion ex- 


cited in the Brain by the Power of 


the Will, and propagated from thence 


through the ſolid pellucid Capilla- 


menta of the Nerves into the Muſ- 


cles, for contracting and dilating 


Proof than the 


5 


51 


ver any ch Fluid, ſhould make 
Queries about the Effects of it, be- 
fore he was aſſured of its real Exi- 
ſence ; eſpecially if he had no other 
xperiment we find 
at the latter end of the Scholium, at 
Seck. 6. Lib. 2. Princip. Matbem. 


which is, That he made a Pendulum 


| of a deal Box, of about 11 Foot long; 


and having raiſed up the Box to a 
noted Place, fix Foot from the Per- 
pendicular, and then having let it 
go, he marked three other Places to 


firſt, ſecond and third Oſcillations. 


After which he filled the Box with - 


Lead, andother heavy Metal, having 
firſt Feighed the empty Box, the part 
of the Thread the Box was hung to, 
which was wrapt about it, one half 
the Thread, and as much Air as the 
Capacity of the Box took up; and the 
whole Weight was about zg partof the 
Box of Metal. Then having ſome- 
what ſhortened the Thread, by rea- 
ſon of the Box of Metal's ſtretching 
it, ſo that the Pendulum had the 
ſame Length as at firſt ; he drew u 

the Box to the Place firſt obſerved, 
and letting it fall, numbered about 
77 Swings before the Box returned 
to the ſecond Place marked, and as 
many afterwards before it returned 
to the third Place, and ſo alſo before 
it returned to the fourth Place. 
From whence he concluded, that the 
whole Reſiſtance of the Box when 


full, to that when empty, had not a 


greater 


 Philofoph. Natur. The Subſtance of 
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| greater Ratio than 78 to 77: For if 
e Reſiſtance of both of them were 
equal, the full Box, by reaſon of the 
inactive Force of its Matter, being 
78 times greater than that of the 
empty Box, ought to have preſerved 
its ſwinging Motion ſo much the 
longer; and ſo it muſt have return- 
ed to the four marked Places always 
when 78 Swings had been perform- 
ed: But it returned to the ſame when 
| 77 Swings had been compleated. 
Therefore, ſays he, if A be the Re- 


ſiſtance of the external Surface of the 


Box, and B the Reſiſtance of the 
empty Box in the internal Parts; and 
if the Refiſtances of equally ſwift 
Bodies in the internal Parts, be as the 
Matter or Number of Particles which 
is reſiſted, 78 B will be the Reſi- 
ſtance of the full Box in its internal 
Parts: And ſo the whole Reſiſtance 
Az of the empty Box, will be to 
the whole Reſiſtance A + 77B of the 


the Reſiſtance of the empty Box in 
the internal Parts, is about five thou- 
ſand times leſs than its Reſiſtance in 
its external Superficies. And all this 
could not happen but from the Acti- 
on of ſome ſubtle Fluid included 


within the Metal, or elſe by ſome 


other unknown Cauſe. | 
Ar RICA, one of the four great 
Continents, or general Parts of the 
Earth, containing Egypt, Barbary, 


Bildulgerid, Zaara, Negroe-Land, 


Guinea, Nubia, and Z#thiopia ; and 
the moſt remarkable Iſlands thereof 
are the Canaries, Maderas, Mada- 

aſcar, and Cape Verde Iſlands. It is 
33 the Eaſt with the Red 
Sea and Arabia, on the Welt by the 
Atlantick, on the North by the Me- 
diterranean, and on the South by 
the Atbiopick Oceans. It is joined to 
Aſia by an Iſthmus, of 40 German 
Miles broad, which ſome Kings of E- 
gypt,and Sultans, had a Deſign, and at- 


| Egypt. 


AFR 
tempted tocut throꝰ, to open a Paſſage 


from the Red Sea tothe Mediterranean, 


but in vain: And Cleopatra thought 


to have hoiſted her Fleet over it 
from the Mediterranean to the Red 


Sea, to get clear of the Romans. Be- 


tween the Channel of the River Nile, 


and the Red Sea, that Iſthmus is but 
nine Miles. This Country is ſome- 
what of a triangular Figure. The 
Baſe may be reckoned at Tangier, 


from whence to the I bmus, it is about 


1920 Miles broad ; but from the 

ertex of the Triangle,to the north- 
ermoſt Part of the Baſe, 4155 Miles; 
being much leſs than 4a, and about 
three times as big as Europe. A great 
part of it is ſituate under the Torrid 
Zone, and croſſed by the Equator. 
The furthermoſt ſouthern Bound be- 


ing the Cape of Good Hope, in about 
34 Deg. of South Latitude; and the 


moſt northern Extreme is about Bar- 


' bary, in the Lat. of North. 
full Box, as 77 to 78. And there- A 7 E 
fore A is to B as 5928 to 1; that is, 


A great Part of this Country was 


unknown to the Ancients ; and even 
now the Inland Parts thereof are 


not well diſcovered. The general 
Hiſtorians thereof are, Leo, Mar- 
mol, Metellus, Gramaze, M. Li- 
vio Sanuto, Le Croix, and Dapper; 


which laſt is reckoned the beſt ex - 


tant, and abridged by Mr., Ogilhy 
in an Exgliſb F olio Edition. There 
are alſo many Travellers to parti- 
cular Parts: as Paul Lucas up the 
Nile, as far as the Cataract; Don 
Fohn de Caſtro's Voyage up the Red. 
fea to Sues, in the Year 1540 ; and 


Chardin, Le Brun, and YVanſ/leh to 
For the Deſarts of Arabia 


and Me/opotomia, we have De la 
Valle, Teixira, Thevenoet, Vertoman, 
and Sir Henry Middleton, But in 


all theſe we have ſcarcely any Ac- 
counts of. the Inland Parts of Ara- 
bia Felix ; nor has any' body de- 
ſcribed the Inland Parts of Barba- 
ry, Laara, Bildulgerid, and the 


The 


lower Zthiopia. 
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The Travellers to the upper - 


thiopia, are Bermuda, Almeida, Pe- 
ter Pais, Ludolphus, the Feſuits Let- 
ters, Poncet, £c. but the beſt Account 
of all is, the Hiftoria_ del Ethiopia 
per Telles ; being a Collection of all 
the Authors aforeſaid, except one 
or two. lg : 
To Morocco, there are Moquet, 
Mevett, St. Olon, L Eflat de Roy- 
aumes de Barbary, Frejus to Mauri- 
tania, Fauiguin to Libia, &c. Job- 
ſen 's Voyage to the River Gambia. 
B:ſman's Deſcription of Guiaea, is 


the beſt I am told for that Country, 


and likewiſe Tenrhyne's for the Cape 
of Good Hape. There are many 
other Authors wao have deſcribed 
particular Parts of Africa, which 1 
cannot mention, becauſe I have not 
ſeen them. ek er 

AFFIRMATIVE Qantigy. See 
Sai 3 | 

AFFIRMATLYE Sign, in Alge- 
bra, is this, +. - 

T his Sign before and between two 
or more Numbers, or literal Expreſ- 
ſions of them, or Quantities, implies 
their Sum, Addition, or putting to- 

ether, being an elegant Mark to uſe 
inſtead of the Words plus, more, or 
added to, and of more Aſſiſtance to 
the Imagination; as + 5, + 7, or 
plus 5, 
or 5 added to 7, ſignifies the Sum of 


5 and 7, viz. 12; ſo alſo +a, +b, | 


or plus a, plus b, or more a, more b, 
or added to b, is the Sum of à and 
b. So alſo in Geometry, the Lines 
+ AB + CD ＋ EF, . ſignifies the 
Sum or Aggregate of the Lines AB, 
CD, and EF; that is, theſe Lines 
put together. 

AGE, of the Moon, is the Time 
elapſed, or the Number of Days (al- 
ways leſs than zo) from any propo- 
{ed mean Conjunction, or new Moon, 
to the next, and is to be had from moſt 
of our common Almanacks. But 
yet, without theſe, may be found, 


lus 7, or more 5, more 7, 


AL'K®* 

1. By taking the mean Place of 
the Moon from that of the Sun at the 
given Time (a whole Circle bein 


added when neceſſary) which Dif- 


ference will be the Moon's mean 


Elongation from the Sun; and di- 


viding this by By mean Diurnal 
Elongation, 


- 


ing the Difference 


between the Sun and Moon's Diur- 
nal mean Motions ; and the Quo- 


tient is the mean Age 8 Moon, 
pſed from the 


2. Or more eaſy; by adding to | 


that is, the Time 
laſt new Moon. 


the Radix of the mean new Moons 


(ſuppoſe that of the Year 1700, 
being 214. 13h. om. 34/ the Epacts 

onths, Days, 
Hours and Minutes; and from the 
Sum taking compleat ſynodical 


of the given Vears, 


Months, one of which is 29d. 125. 


45. 3 / and the Remainder will be 


the Moon's Age. | 
The Moon's Age may alſo be 


found, by turning the Difference 


between the Time given, and the 


known Time of any p86 Conjunce . 


tion, or of an Eclipſe 
wards multiplying the ſame by 104. 
155. 11m. 38 % and then dividing 
the Product by 2 


Diviſion, will be the Moon's Age. 


Note. At the End of every 19 


Years, the Moon's Age will return 
upon the ſame Day of the Month, 
but will fall ſhort of the preciſe 
Time by a ſmall quantity. 

I have ſeen in ſome Books of Na- 
vigation, under what is called the 


Julian Calendar, (ſuch as Athin- 
Jon's Epitome, &c.) a very eaſy 


way to find the Moon's Age: But it 
is not exact enough, and ſo ſhall ſay 
nothing of it. 5 

Alk, or ATMOSPHERE, an in- 
viſible, compreſſible, dilatable, ela- 
ſtick fluid Body, in which we breathe 
and live, encompaſſing the whole 


, | of the Sun, 
into Days, Hours, c. and aſter- 


| . 129. "25 
3 /. and the Remainder, after the | 
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Earth to a great Height, being barg 


ly perceivable by our Senſes ; but” 
that manifeſts itſelf by its Reſiſtance 
to Bodies moved in it, and by its 
ſtrong Motion againſt other Bodies, 
at which time it 1s called Wind, be- 
ing abſolutely neceſſary for the Vi- 

ality of Animals and Vegetables, | 
the Collection, Preſervation, Direc- 
tion and Augmentation of Fire. 

Some of the moſt noted Proper 
ties of the Air are as follow : _ © - 

1. It contains various Kinds of 


Corpulcles ſwimming in it; neither 


can it be deprived erz Flyidity by 
the utmoſt Cold or Compreſſion, | 
nor made viſible to the Eye by the 


beſt Microſcopes; and all Bodies 


have more or leſs Air contained 
within them: And tho' the Particles 
of this Fluid are exceeding ſmall, 
yet they cannot make their way 
through Metals, Glaſs, Wood, or 
good 3 which even thoſe of 
Wine, Water, Sc. will do. 
2. Galiltus, in his Mechanical 
Dialogues, was the firſt who diſco - 
vered that the Air was heavy; for, 
by thruſting it into a hollow Ball 
by means of a Syringe, he found 
the Weight of the Ball augmented ;. , 
and, upon opening the Ball, found it 
to have the ſame Weight as at firſt. 
Torricellius, the: Florentine Geo- 
metrician, Anno 1643, firſt attempt- 
ed to weigh the Air; and after him 
Otto Guerick, a German, and then 
Burcher de Volder, (in Queſtionibus A. 
cademicis de Aeris gravitate) who 


ſays, that the Weight of a Cubick 


Foot of Air is one Ounce and 27 
Grains; and this by ſuch nice Scales, - 


that if 25 or 30 Pounds was put into 


each, amanifeſt Preponderationwould . 
enſue, upon putting in, or taking a- 
way one or two Grains from one 
ſide or other, Mr. Boyle ſays, a- 
bout 3 of a Pint of Air weighs 


one Grain and 3 Part; and Mr. 


SGraveſande found, that the Air in 


A IR | 
a Glaſs Ball of about 283 Inches 
Capacity, weighed | 100 Grains. 
But it is found that no two equal 
Quantities taken at the ſame time, 
but at different Heights, were ever 
found of equal weight, the lower 
Air always outweighing the upper. 
Even in the ſame, Place, an equal” 


Quantity of Air will ſcarcely ever 


be found to be of the ſame Weight. 


3. The common Air near the 
Sur face of the Earth, as well as the 
Surface and all Bodies upon it, are 
continually preſſed by the Weight 
of the Atmoſphere, or of the up- 


per Parts upon the lower; and this 


Weight is greateſt, the nearer Bo- 
dies are to the Center of the Earth, 
and leſſer the Higher you go: which 
Weight, upon every ſquare Inch 
near the Surface of the Earth, is a- 
bout 15 Pounds Avoirdupois. Mr. 
Boyle ſays, he found it to be 184 
Pounds Troy. But it may be ob- 
ſerved, that the Weight of the At- 
N in our Climate is conſtant- 
ly changing, which Change is ob- 
ſervable upon the Alteration of 
Weather. And by repeated Expe- 
riments of about 86 Vears, we come 
at length to know, that in Europe 
the greateſt Weight of the Atmo- 
ſphere is ballanced by a Column of 
Mercury of 31 Inches in Height, 
and the leaſt by one of 28. Alſo 
the Atmoſphere's Preſſure upon the 
ſame Bodies in the ſame Places is 
variable, which Variation notwith- 
ſtanding is never found in the fame 
Place to exceed g of the whole. 


Moreover, Air preſſes upon every 


Side of Bodies with an equal Force. 
4. The Air has an elaſtick Pro- 
perty, that is, all known Air oc- 
cupy ing any certain Space, and be- 
ing confin'd there ſo that it cannot 
eſcape, will, when preſſed by a de- 
terminate Weight, reduce itſelf into 
a leis Space, which will be always 
reciprocally proportional to the 
8 com- 
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tompreſſed Force, and the Dehſity on the contrary, by Cold it is con- 
tracted into a ſmaller Space, and be · 


9 


toportional to it; and when that 
We! ht is removed, the Air will of 
melt be reſtored to the Space it had 
loſt. rags jos ö 

Mr. Boyle ſays, that two poliſh'd 
Marbles, which would in open Air 
ſuſta in a weight of 80 Pounds, be- 
fore they would fall afunder, would 
do ſo in the exhauſted Receiver with 
a Pound, and ſometimes half a 
pound weight. And the ſame Phi- 
loſopher fays alſo, that the Weight 
of a Cylindrical Column of one 
Inch in Diameter, is 14 Pounds, 
2 Ounces, and 3 Drams Troy. 
Mr. $'Graweſande ſays, when the 
Air was drawn out of two equal 


Braſs Hemiſpheres well joined toge- 


ther, of 3 Inches in Diameteyf it 
would require a weight of 140 
Pounds to pull them aſunder. 

5. Air may be condenſed by Art, 
ſo as to take up but the 6oth part of 
the Space it did before, as has been 
done by ſeveral, and which may be 
ſen in the 1 Tranſact. No 
182. It is very hard to reduce the 
common Air into a Space 64 times 
leſs than it naturally takes up; and 
fince it is probable, that the 55 
part of the common Air at leaſt con- 


ſiſts of aqueous, ſpirituous, oily, ſaline, 


and other Particles ſcattered thro' 
it, it is likely that common Air can 
never be reduced into a ſpace 1000 
times leſs than it uſually takes up, 
without becoming ſolid. EY 
6. The elaſtick Power of any 
Portion of Air, can' by the Air's 
Expanſion repel the Bodies that 
compreſs it, with the ſame Force as 
that which is exerted by the whole 
Body of the Air. E 
7. When Air is condenſed in a 
certain determinate Degree by the 
Application of Heat, it acquires a 
greater Power of Expanſion ever 
way than it had before; that is, it 
5 rarified, or becomes thinner: and 


And 
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comes denſer, as . by the 
Thermometer; conſequently the 
Height of the Arme e perpe- 
tually varies, being greateſt at Noon, 
and leaſt at Midnight. Its Denſity 
is alſo greater in Winter than Sum- 
mer, being always in a Ratio com- 
7 wm of the direct Ratio of the 
eights of the Mercury in the Ba- 
rometer, and the reciprocal Ratio df 
the Diviſions made to the Degrees 
of the Thermometer. males, Lag 
8. Mr. Krukius, in his Meteord- 
logical Tables, has ſhewn, that there 
falls upon, and exhales from, the 
Earth in one Year's time, about the 
height of 30 Inches of Water; ſo 
that it follows from hence, that there 
is a great Quantitx of 1 
ſuſpended in the Air, under the 
Form of Fog, Rain, Dew, Hoar- 
o 
9. If Altitudes of the Air be ta- 
ken in the ſame arithmetical Pro- 
reſſion increaſing, the Denſities 
thereof will be in a geometrical 
Progreſſion decreaſing. But this is 
on the Suppoſition that the Den- 
fity of the Air condenſed by Com: 
reſſion is as the compreſſive Force, 
or, which is the ſame thing, the Space 
taken up by the Air reciprocally as 
that Force. Dr. Halley, T believe, is 
the firſt who publiſhed a Demonſtra- 
tion of this in Philo. Tranſa#. No 
181. by means of an aſymptotical 
hyperbolical Space. Dr. Gregory 
too, in his Afronom. Prop. 3. Lib. 5, 
has ſhewn the Truth thereof by the 
Logarithmick Curve. Moreover, 
Dr. Furin, in his Append. ad Geegr. 
Farenii, has compendiouſly de- 
monſtrated the ſame, by a Method 
not at all different from that of 
Sir 1/aac Newton, in Lib. 2. Princip, 
Mathem.. prop. 2 
From this Theorem, it is eaſy to 
find the Denſity of the Air at any 
given 
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given Height above the Earth's 
Juperficies ; for let the right Line 


As 


» 


_ lumn of Wa- 
ter of the ſame _ 
Weight with a 
Column of Air 
quite up tothe 
To of the At- 
moſphere:; and 
let BDF be 
| dicular 
to AB; aſſume. 
BD equal to 
850 Feet, be- 
ing the Num- 
ber of times | 
that the weight Feb | 
of a Quantity A —B 
of Water ex- 
ceeds that of the ſame Quantity of 
Air: that is, a Column of Air 850 
Feet high, of the ſame Weight with 
a Column of Water one Foot high. 
Then if DC be drawn perpendic 
to BD, and made equal to 32 Feet, 
preſent the Denſity of the 


C 


it will re 
Airat the Height of 850 Feet. This 
done, if a Logarithmic Curve ACE, 
be ſuppoſed to paſs thro' the Points 
A, C; the right Line BDF will be its 
Aſymptote, and any Ordinate EF 
will be as the Denſity of the Air at 
the correſpondent Altitude BF: ſa 
that if the Denſity EF of the Air at 
a given Height BF be wanted, ſay 
as BD is to BF, ſo is the Difference 
between the Logarithms of AB and 
CD, to a fourth number, which will 
be the Difference of the Logarithms 
of AB and EF; and fince the Loga- 
rithm of AB is given, you will have 
that of EF, and ſo E itſelf. Sir 7/aac 
Newton, towards the End of Lib. 3. 
Princip. Mathem. concludes from a 
Computation of this kind, that a 
Globe of our Air of the Diameter 
of one Inch, if rarefied ſo much as 


1 
it muſt be at the Diſtance of the 
Earth's Semi-diameter from the 
Earth, will fill all the planetary Re. 
gions as far as, and much beyond, 


e Sphere of Saturn. 
9. Theſe Theorems are founded 


upon the Suppoſition, that the Air, 


as you go higher and higher, is of 
the ſame Nature with that near the 
Earth. But Experiments ſhew it to 
to be otherwiſe; for Mr. Cefn, 


and Picart, when meaſuring the 


e of ſeveral Mountains, dili- 
gently obſerved the ſeveral Altitude: 
of the Mercury of the Barometer, 
and by that means found, that the 
Proportion of the Rarity of the Air 
was not according to Dr. Halley's 
Theorem, but much greater than 
what ought to ariſe from the ſaid 
Proportion. See Hift: de Þ Acad. 
Roy. Anno1703 & 1705. Moreover 
Dr. Halley, and the Academy dil 
Cimento, aſſert, that the Reduction 
of Air into Spaces proportional to 
the compreſſive Weights, does not 
hold good beyond that Space, which 
is 850 times leſs than that which is 
taken up by the common Air. 

10. It is likely that the Height of 
the Atmoſphere, is indefinitely ex- 
tended man (perhaps thouſand) 
Miles above the Sùrface of the Earth. 
Tho! ſeveral Authors will have it to 
be of a ſmall limited Height But 
about this Height they differ very 
much. Poſidenws makes the Height 
121 German Miles; Albaxes and Ji. 
tellio, 133 Claviu and Nonins, 11; 
Tzcho Brabe, 12; Gaſſendus, 10; 
Ricciolus, 193 when loweſt, and 164 
when higheſt ; Fareniut makes it } 
of a German Mile, from two obſer- 
ved Altitudes of a Star at two Alti- 
tudes, at Prop. 30. Sec. 6. Cap. 19. 

. and in Prop. 38. he makes it 

14 German Mile. Mr. Boy/e makes 
it 7 Eg Miles; but, upon a Sup- 
ſition it is every where of the ſame 
fity. Harris and ſome others 


* 
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the Surface of the Earth, u 
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will have it to be about 41 Eg 


Miles. But all theſe, in my opinion, 
are little better than mere Suggeſti- 


ons, computed from uncertain, erro- 
neous Principles, chiefly grounded 


upon the Obſervations of the Twi- 
light, which is obſerved commonly 
to begin and end when the Sun is 18 


Deg. below the Horizon ; as appears 
from what Yarenius ſays at Prop. 37, 


38. Seck. 6. Cap. 19. of his Geogr.. 


11. The Preſſure of the Air, near 
n any 
Baſe, is ballanced by a Column of 
Water of the ſame Baſe, of about 33 
Feet in Height when that Preffure is 


ones and of about 30 Feet when 


at Preſſure is at a Mean. From 
whence, and by the Theorem at N. 8. 
it follows, that the Expanſion of the 


Air will be 4096 times more than at 


the Surface of the Earth; and at that 
Height, the Altitude of the Mercury 
in the Torricellian Tube, will be but 
about one hundredth part of an Inch. 

12. The firſt who obſerved the Bal- 
lance of the Air with Water, was a 
Gardener of Florence, who, wonder- 
ing that he could not raiſe Water in 
a Pump, higher than to 18 Cubits, 
communicated the un Phe- 
nomenon to Gallileo, who himſelf 
did not then know any thing of it; 
as you find in his Mechanical Dia- 
ewes, 1 p. . 1 $ 16. firſt publiſhed 
about the Year 1638. Aſter him ſe- 
veral others experienced the ſame 
thing, amongſt whom was Mr. Mar- 
riotte, a Frenchman, who found that 
Water would not riſe higher than 
32 Paris Feet. And Torricellius, a 
Scholar of Gallileo, uſing Mercury 
inſtead of Water, found it would be 
"—_— at about 28 | 

13. The Weight of any Quantity 
of Kir, to the fine TI Wa- 
ter, near the Earth's Surface, acord- 
ing to Mer/ennus, is as 1 to 1350; 
according to Mr. Boyle, as 1 to 1000; 
according to Dr. Halley, in the Phi- 
loſoeph. Tranſ. N. 181. as 1 to 800; 


inwards, and a Piſton (with a Valve 


actly fitt 
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according to Mr. Hauk/62e,in the ſaid 
Tran/. N. 30s, as 1 to 885, (which 1s 

_ eſteemed the neareſt to he Truth). 
14 Sir 1/aac Nexwton (in Schol. /ub 
fin. Fect. g. lib. 2. Princip.) ſays, If 
the Particles of the Air be ſuppoſed 
nearly of the ſame Denſity with Par- 
ticles of Water or Salt, and the Ra- 
rity of the Air ariſes from the Di- 
ſtance of the Particles, the Diameter 
of a Particle of Air will be to the Di- 
ſtance between the Centre of the Par- 
ticles, as about i to q or 10; and the 
Diſtance between the Particles as 1 to 
8 or 9. Sox. 
Moreover, in the Scbol. gener. 
Seck. 6. lib. 2. of the ſame Book, he 
ſays, he found by Experiments with 
Pendulums, that the Reſiſtance of the 
Air is as the Square of the Velocity 
of a Projectile moving in it. 
Thoſe who have a mind to be 
more fully informed of the nature of 
the Air, may conſult the ſeveral 
Writings of Mr. Boyie, Marriotte, Paſ- 
chal, our Philoſophical Tranſactions, 
the Hiſtory and Memoirs of the 
Royal Academy of Paris, Ho!fzs's 
Aerometry, the ingenious Dr. Halc;'s 
Vegetable Staticks, Boerhaawe's Che- 
miſftry, and others. x 
Alx Puur, a Machine by means 
of which the Air contained in any 
proper Veſſel may be drawn out. 
There have been ſeveral forts of 
Air Pumps contrived and conſtruct- 
ed from time to time from the fieit 
Invention, moſt of thoſe firſt made 
conſiſting of but one Barrel, or hot- 
low Cylinder of Metal, uſually Brass, 
with a Valve at the Bottom opening 


at the Top opening upwards) ſo ex- 
to the Cavity of that Bur 
rel, and moving therein, that whe: 
it 15 drawn up from the Bottom of 
the Barrel (by means of an indented 
Iron Rod or Rack affixed to it, and 
an Handle turning a ſmall indented 
Wheel, playing in the Teeth of that 
Rod) all the * be excluded 


from 
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from the Cavity thereof; and having 
alſo a ſmall Pipe at its Bottom, by 
means of which the Barrel may have 
a Communication with any proper 
Veſſel to be exhauſted of Air, the 
whole being affixed to a convenient 
Frame of Wood-Work, where the 
End of the Pipe turns up into an ho- 
rizontal Plate or Diſh, upon which 
ſuch a Veſſel is placed. 

Mr. Boyle's Air-Pump, deſcribed 
in his New Phyfico-Mechanical Ex- 
periments about the Gravity and Spring 
of the Air, publiſhed anno 1660, has 

ut one Barrel; ſo alſo has that 
which was firſt uſed by Mr. Papin, 
as likewiſe that deſcribed by Vol. 
Fus, in Elem. Aerom. But Mr. Boyle 
was the firſt who contrived and ap- 
plied a mercurial Gage or Index for 
meaſuring the Degrees of the Air's 
Rarefaction or Quantity of Exhau- 
ſtion out of a given Veſſel ; whoſe 
Deſcription , he gives at the Begin- 
ning of his firſt and ſecond Phyfico- 
Mechanical Continuations. The a- 
foreſaid Mr. Papin moreover was the 
firſt who contrived an Air Pump 
with two Barrels, as you may ſee in 
Mr. Boyl?'s Contin. ſecond. Experim. 
Now. Phyſfico-Mechan. in Pref. & 
Jcomife 2. 3 5 

But the double Barrel Air Pump 
of Mr. Haukſbee's, publiſhed in his 
Phyfico-Mechan. Exper. anno 1709, 
which is now commonly uſed in 
England, far exceeds any that were 
ever made before, and is equal to, 
and, I believe, may exceed thoſe of 

ſome Foreigners, ſuch as Leopold, 
sGraveſande, Muſchenbroeg, &Cc. 
that have come after him, and had 

each a mind to be Sharers in the Im- 
provement of this Machine. 


ferable to any other made before, in 
two things; the firſt is, That when 
the Receiver comes to be nearly ex- 
haufled of its contained Air, the 
Preſſure of the outward Air upon 
the deſcending Piſton is nearly ſo 


e is t 
t 


1 Nn 1 ＋· n 
the End of the ſecond Lifting up. 
This double Barrel Pump is pre- 


. 
great, that the Power required to 
faite the other is not Ruch more 
than what exceeds the Friction of 
the Parts in motion; whereas in o- 
thers, the nearer the Cavity of the 
Receiver AO a Vacuum, the 

e Labour of working 

em : And the ſecond, 'That it per- 
forms its Buſineſs in half of the time. 
The Air's Elaſticity is the Foun- 
dation of this Machine : For when 
a Piſton is thruſt down to the Bot- 
tom of its Barrel, and then it be 


raiſed up, the Air in the Receiver 
will expand itſelf, and part of it 
will enter into the Barrel; ſo that 
the Air in the Receiver and the 
Barrel will have the ſame Denſity, 


which will be to the firſt Denſity, 
as the Capacity of the Receiver is to 


the Capacity of the Barrel and Re- 
ceiver together. And by thruſti 


down the Piſton a ſecond time, 

drawing it up, the Denſity of the 
Air in the Receiyer and Barrel will 
again be leſſened in the Ratio afore- 


ſaid; and repeating the Motion of 
the Piſton, the Air in the Recei- 


ver will be reduced to the leaſt 
Denſity, but can never be drawn all 


out: And if n be the Capacity of 


the Receiver, and » that of the 
Barrel, 4 the Denſity of the Air in 
the Receiver, before the Pump be- 
gins to work: Then 2 + N: »:: d: 


S Denſity of the Air in the 


1 ＋ 
Receiver at the End of the firſt draw- 
ing up of the Piſton. And aT: 


(WE | 


= to its Denſity at 


An ? 4 n3 
2 ＋＋ i 1 ＋ m* 
S its Denſity at the End of the 
third Lifting up of the Piſton; and 
ſo on. Wherefore if s be the 
Number of Strokes of — 
a x 


And n+ m: :: 
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the Denfity of the Air in the Re- 
ceiver at the End of thoſe Number 


| ; 4 5 
of Strokes will be ==== that is; 
1 ＋ 13 


in Words, The Denſity of the natural 
Air in the Receiver is to its Denſity 
after any Number of Raifings up 


the Piſton, as the Capacity of the Re- 
ceiver and the Cavity of the Barrel 
together, raiſed to a Power thwwing 
the Number of Liftings up of the Pi- 
flon 2 its Index, is to the like Power 

the Capacity of the Receiver aloe. 

hich is the Theorem given by 


Mr. Farignon, in the Memoirs de 


Mathemat. & Phy/. for Dec. 1703. 
Volſius, in his Aerometry, ſays, 
that the firſt Inventor of the Air 
Pump was Otto de Guericke, a Bur- 
2 of Magdeburg, who per- 
ormed ſeveral Experiments with it 
at Ratisbon, in the Year 1654. be- 
fore the Emperor, and ſeveral other 
illuſtrious Perſons. Be this as it 
will, Mr. Boyle ſoon after having 


taken the Hint from Schottus's Trea- 


tiſe, entitled, Mechan. Hydraulica- 
Pneamatica, publiſhed in the Year 
1657. (tho' he himſelf, in his P4y- 


fico-Mechan. Exper. ſays he did not 


ſee the Book) directed Dr. Hook, 
and another Perſon, to contrive a 
newer and better Air-Pump than 


was defeQive, it requiring the La- 
bour of two ſtrong. Men for more 
than two Hours to get the Air out 


of glaſs Veſſels, plunged under Wa- 


The Air-Pump is a very uſeful 
Inſtrument, which from time to time 
has empleyed the Thoughts and 
Pains of ſeveral very ingenious and 
diligent Philoſophers, (ſuch as Mr. 
Boyle, Mr. Papin, Mr. Haukeſbee, Dr. 
Hales, Father Merſennus, Mr. Mar- 
riotte, &c.) in making Experiments 
concerning the Nature and Proper- 
ties of Air, and-its Effects upon na- 
tural Bodies, who have every one 


I 
of them obliged the World with 
their Labours herein. By this In- 
ſtrument moſt of the Concluſions, 
but now mentioned under the Word 
Air, they have verified and con- 
firmed, as well as a great multitude 
of others, which are really very 


of curious, and wonderfully ſurpriſing. 


Too many to relate in this Place. 
Alx -Gux. See Vind- Gun. 

Al x, in Muſick, is a Name given 
by ſome to any ſhort Piece of Muſick. - 
Of theſe there are Sets compoſed by 
Mr. Handel, Dr. Pepuſch, &c. 

AJjuTacE, a French. Word for 
the Spout of the Stream of Water in 
any Fountajn. - Here follow ſome 
Obſervations and Concluſions rela- 
ting to Ajutages, and the Spouts of 
Water moving through them. 

1. A Fluid ſpouting upwards 
through any Adjutage, would aſcend 
to the ſame Altitude as the _ 
Surface of the Fluid in the Veſſel, 
were it not for the Reſiſtance of the 
Air, the Friction near the Sides of 
the Adjutage, and ſome other Cau- 
ſes in the motion of the Fluid itſelf, 
whereby Defe&s from that Altitude 
do always ariſe ; which are nearly 
in the ratio of the Square of the Al- 
titude of the Fluid above the Adju- 
tage, and is to be underſtood of 


ſmall Heights only. 
Otto de Guericke's, which he heard 


2. It is found by experience, that 
if the Direction of the Adjutage be 
ſomewhat inclined, the Fluid will 
aſcend higher than when it is exact- 
ly upright ; and an even poliſhed 
round Hole at the End of the Pipe, 
or Tube, will give an higher ſpout 
of Fluid than when the Adjutage 1s 
cylindrical or conical: Which laſt 
is the uſual Figure, and indeed bet- 
ter than the cylindrical one. 

3 It is found by experience, that 
the Bigneſs of the Adjutage muſt be 
inlarged where the Height ofthe Ci- 
{tern is, and that the Pipes convey- 
ing the Water muſt be wide with re- 
gard to the Acjurage z and * 
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r 
the ſeveral Diameters of Ajutages, 
there is a ſtated Length in order to 
give the greateſt Height of the Spout 


| 1 which muſt not exceed 14 
n 


ch. Likewiſe the Height of the 


Spout of Water has its Limits, which 


is not much above 100 Feet. 
- 4. If AG be a Ciſtern of Water, 


and the Side A B be biſſected in C, 


and about the Centre C, with any 


G 


— 


| 


Radius CE, a Semi-circle be deſcrib- 
ed; and if E be an Hole or Ajutage 
in the Side of the Ciſtern, and E 


be drawn perpendicular to AB, the 


Water will run out from E to F in 


the horizontal Plane, the Diſtance 


BF, which will be =* the Perpen- 
dicularE D : So that the Water.run- 
ning at the Centre C will go to the 


greateſt horizontal Diſtance poſſible. 
And if Ce be CE, the Water 


running out at e will go to the ſame 


Diſtance BF, as when running out 
at E. This Theorem is demonſtra- 


ted by ſeveral hydroſtatical Writers, 


amongſt which ſee Mr. Grave As 


Lnſtit. Philoſ. Newton. cap. 7. 
5. The Squares of the Quantities 


of Water running through Ajuta- 
ges in any Directions whatſoever, in 
- Ciſterns PR conſtantly full, are in 


the ratio of the Heights of the Sur- 
face of the Water in the Ciſtern a- 


bove the Ajutage ; tho” it is found 


AJ v 

experience, that the Air's Reſiſt- 
ance, and the Friction of the Water 
againſt the Sides of the Ajutage, do 
ſomewhat diſturb this Ratio, the 
Quantity of Water being always leſs 
than what ſhould ariſe from it : But 
in Altitudes under go Feet, the De- 
viation is not very great. 
6. The times in which cylindri- 
cal Veſſels of Water of the ſame 
Diameter and Height are emptied 
through Holes or Ajutages, are in- 
verſely as thoſe Ajutages. And when 
theſe Veſſels are unequal, © but the 
Heights and Ajutages equal, the 
times of emptying will be as the Ba- 
ſes of the Cylinders: Therefore, in 
any cylindrical Veſſels, the times 6f 
emptying are in the Ratio com- 
pounded 'of the Baſes, the inverſe 
Ratio of the Diameters of the Ajuta- 
pes, and the ſquare Roots of the 
Heights. | A 

7. If the Side of a cylindrical 
Veſſel, beginning from the Baſe, be 
divided into Lengths, which are as 
I, 2, 4, 9, 16, Sc. viz. the Squares 
of the natural Numbers, 1, 2, 3, 4. 
c. the Surface of the Water (run- 
ning out through an Hole at the 
Bottom) will deſcend from every of 
thoſe Diviſions to the next in the 
ſame time. | | 

8. If the Heights of two Veſſels 
continually full of Water be une- 


qual, and the Ajutages alſs unequal, 


the Quantities of Water running out 
in the ſame time, are in the Ratio 
compounded of the ſimple Ratio of 
the Ajutages, and the ſub-duplicate 
Ratio of the Heights. 

9. If the Heights of two Veſlels 
continually full of Water be equal, 
the Water will run out through A- 


jutages any-how unequal, with the 


ſame Velocity. 44 
10. If the Height of Veſſels con- 
tinually full of Water, and their A- 


jutages be unequal, the Velocities of 


the Water ſpouting out are in the 


ſub-duplicate Ratio of the Heights. 
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Moſt of theſe Concluſions are de- 
monſtrated by Mr. Marriotte, in his 
Trait? du Mouvement des Eaux; as 
alſo in the aboveſaid Book of Mr. 
* Gravueſande s. b 75 

ALcove, a Term in. Architec- 
ture, ſignifying a part in ſome Cham- 
bers, higher than the others, having 
an arch-like or other Figure, and ſe- 
parated by Pilaſters, and other Or- 
naments ; in which is placed a Bed 
of State, or elſe Seats for Entertain- 
ment. T have heard, that there are 
ſeveral Alcoves at the Seats of the 
Nobility in Spain, Italy, France, and 
ſome very good' ones in our own 
Country, contrived and made by our 
celebrated Architects, ſuch as Gibbs, 
Campbell, &c. But do not find in the 
Treatiſes of Architecture that I have 
ſeen any thing ſaid about them, ex- 
cept in that of Dawiler's Cours d Ar- 


ebitect. Tab. 16. p. 177. 


ALDERAIMIN, a Star of the 
third Magnitude on the right Shoul- 
der of Cepheus. | 
ALDHAPHRA, aStar of the third 
Magnitude 

en a Star of the firſt 
Magnitude on the Head of Jaurus, 
and uſually called the Buls Eye. 
Its Lougirace for the Year 1700 was 

30”, of Gemini, and Lati- 
tude 5 . 27/, 300. South, according 
to Mr. Flamſtead's Catalogue. 

ALEGRo, a Term in Muſick, ſig- 
nifying that that part over which it 
is placed muſt be ſung or play'd 
ſwiftly. Tc 

ALGEBRA, an univerſal Arith- 
metick, or certain kind of Logick 
or way of Reaſoning in the Soluri- 
on, Invention, and Proof of Propo- 
ſitions, regarding the Equality or 
Inequality of Numbers, or any kinds 
of Quantity in pure or mixed Ma- 
thematicks; and that by means of 
artful Diſpoſitions, Connections and 
Combinations of Numbers, or the 
Letters of the Alphabet, (repreſent- 
ing Numbers or Quantities, though 
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any other Symbols would do, but 
not ſo conveniently) with Marks ſig- 
nifying Sums, Differences, Products, 
Quotients, Rectangles, &c. deduced 
from ſtated Rules ; which (from ſome 
ſort of Analogy they have to thoſe of 
Addition, Subtraction, Multiplica- 
tion, and Diviſion in common Arith- 
metick) are therefore. called Alge 
braick Addition, Subtraction, Mul- 
tiplication and Diviſion, and chiefly 
founded upon Euclid's Axioms about 
the Addition or Subtraction of equal 
Numbers or Quantities, to or from 
equal or unequal ones; as alſo upon 
the like Arioms of the Equalities or 
Inequalities of the Products or Quo- 
tients of Numbers. 5 
This Art is ſurpriſingly. uſeful in 
Arithmetick and Geometry, being 
one of the moſt general, extenſive, 
ſhort and eaſy Helps of diſcovering 
and proving mathematical Truths - 
that has been hitherto invented, or 
rhaps ever will. By this the So- 
ution of innumerable arithmetical - 
ueſtions, which one of ever ſo 
much Skill in common Arithmetick 
would never be able to effect, with- 
out the utmoſt Pains and Trouble, 
and perhaps not at all, is but a mere 
Play; and the Reaſons of all the 
Rules of common Arithmetick, ſuch 
as Addition, Subtraction, Multipli- 


cation, Diviſion, Extraction of Roots, 


Fractions, Qc. do ſo evidently ap- 
pear, and naturally flow from it, that 
whoever ſhould go about to ſeek for 
others, would be {aid to do little elſe 
than abuſe Time. This is the gene- 
ral Analyſis that alone does aſſiſt us 
in — the different Species, Fi- 
gures a ow e of geometrical 
Curve-lines, eſpecially thoſe that ex- 
ceed the firſt Order, which by any 
other known Means would be plain- 
ly impoſſible to come at (and that 
for want of other ſufficient Elements, 
which I believe we ſhall never have, 


\ becauſe of our Shortneſs of Life, 


ſmall Extent of Knowledge, Nar- 1 
. C3 rownes 
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rowneſs of Conception, and the Di- 
minution of Inclination, uſually hap- 
pening when our Advances in theſe 
Studies become great enough to make 
us. capable of making ſuch, and 
rightly applying them.) In a word, 
by this numberleſs Problems may be 
ſolved, which could not any other- 
ways be effected; and often. times 
more Theorems are expreſſed in one 
Page than could be expounded and 
demonſtrated in whole Volumes, af- 
ter any other Method. | 
The Word Agebra is derived from 
the A4rabick, to which the firſt Euro- 
pear Writers have aſcribed various 
Names, as Reflorationis & Oppoſiti- 
onis Regula; that is, the Method of 
Reſtoration and Oppoſition. Regula 
Rei & Zenſus; that is, the Doctrine 
of the Root, and of the Square ( Rei 
in Halian ſignifying a Root, and 


- Zenſfus its Square ;) the Cofick Art, 


from the Lalian Word Co/a, a Root; 
Arie Maggiore, or the Great Art; 
others, more modern, Arithmetica 
. Specio/a, or Specious Arithmetick ; 
Logiſlica Specioſa 3 Elementa Mathe- 
feos uni ver ſa, univerſal Elements of 
Mathematicks ; the Art of folving 
Dueftions by Equation. 
It is highly probable, that the Ja- 
dians or Arabians firlt invented this 
Art, for it may reaſonably be con- 
jectured, that the ancient Greets 
ew nothing of it, becauſe Pappus, 
in his Mathematical Collections, in his 
Enumeration of their Analyſis,makes 
no mention of any thing like it; and 
beſides, ſpeaks of a local Problem 
begun by Euclid, and continued by 
Apollonius, which none of them could 
fully reſolve, which doubtleſs they 
might eaſily have done, had they 
known any thing of Algebra. Nei- 
ther does the Greek way of numerical 
Notation ſeem at all adapted to the 
- Purpoſes of ſuch an Art, nor their 
{mall Knowledge in Arithmetick and 
the Properties of Numbers, imply 
they had any ſuch thing. 
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Diophantus was the firſt Gree} 
Writer of Algebra; About the Year 
800. he wrote thirteen Books, only 
ſix of which were publiſhed in Latia 
by lander in the Year 1575 3 and 
afterwards, vix. ano 1621, in Greek 
and Latin by Monſieur Bachet and 
Fermat, with Additions of their own. 
This Algebra of Drophantus's only 
extends to the Solution of arithme- 
tical indeterminate Problems. 

Before Diophantus's.came out, Lu- 
cas Paciolus, or Lucas de Burgo, a 
minorite Friar, publiſhed a Treatiſe 
of Algebra in Italian, printed at Ve- 
nice anno 1494. He may be ſaid to 


be the moſt ancient European Writer 


on this Art. 4 | 
The Title of the Book is Summa 
Arithmetice & Geometriæ; and he 
ſays he explains it ſuch as he recei- 
ved it from the Arabians, but goes 
no further than ſimple and quadra- 
tick Equations: Nor does Stifelius 
in his Arithmetica Integra, publiſhed 
anno 1544; Hemiſchius, in his Arith- 
metica Perfecta, and others, make 
any farther Advances. But Scipio 
Ferreus added Rules for reſolvin 
cubick Equations, (though indee 


not general ones) firſt publiſhed anne 


1545, by Cardan, in Arte Magna. 


Ludovicus Ferrarienfis, or Lewis of 


Ferrara, ſhews a way how to reduce 


biquadratick Equations, which Ra- 


phael Bombelli publiſhed anno 1579, 
in his Algebra: But this is imper- 


fect. 


Tartalia was alſo another ancient 
Talian Writer upon Algebra. About 
the Year 1590, Franciſcus Vieta, a 
Frenchman, found out the Liter 
Arithmetick, and applied it to Al- 


gebra ; and has given a very inge- | 


nious way of extracting the Roots of 
any Equation by Approximation, 
and explaining their Nature from 
Proportions. x | 

Mr. Oughtred, in his Clavis Ma- 
thematica, firſt publiſhed anno 1631, 


followed and improved the ſpecious 


the 
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1659, wit 


4 
Agelra of Vita; and invented ſe- 
veral compendious Characters to ex- 
ſa Sums, Differences, Rectangles, 
een Ec, But goes no further 
than quadratick 
Before Vieta, 


uations. 
ome algebraick 


Writers uſed the four Letters R, Q, 


C, 8, ſignifying the Root, (or un- 
known Number] Square, Cube, Sur- 
de- ſolid; or alſo for R they put N, 


that is, a Number. Others uſed the 


Characters , , E, N, which ariſe 


from the Letters r, z, c,, ſignifying 


(the Root, or unknown Quantity 


Rem, Zenſum, (its r its Cube, 


and its Surde· ſolid. But Vieta, Ough- 
tred, and others, put the Letter A at 
pleaſure for any Root, or unknown 
Quantity ; and for the ſeveral Pow- 
ers thereof they join the Letter 9 
and c as A g, the Square of A, Ac 
its Cube, Agg the ſquared Square, 
or fourth Power of A, and ſo on. 

About this Time, or ſome few 
Years before, there were ſeveral o- 
ther algebraick Writers; as Nonnius, 
Ramus, Clawius, Girard, &c. All 
of which, together with thoſe al- 
ready mentioned, are very deficient, 
when compared with the Treatiſe of 
Algebra wrote by Mr, Harrioite, who 
died at Landon anno 1621, and pub- 
liſhed by Mr. Warner anne 1631 ; 
wherein he uſes the ſmall Letters in- 
ſtead of the capital ones of Vieta and 
Oughtred, ſhews the true Nature and 
Conſtitution of Equations; and gives 
many uſeful Theorems relating to 
them and their Roots, not taken no- 
tice of by any before him, moſt of 
which are contained in the Geome- 
try of Deſcartes, firſt publiſhed in 
French, : anno 1637; which was at- 
terwards tranſlated into Latin by 


Van Schooten, a mathematical Pro- 


feſſor at Leyden, and publiſhed anno 
1 a prolix Commentary 
upon it, and ſome other algebraical 
Pieces of other Perſons annexed ; the 
whole affording none, or very little 
Improvement to the Art, except the 
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lineal Conſtructions of cubick, bi- 
quadratick, and ſome higher Equa- 


tions, by means of the Conick Sec- 
tions, &c. which Deſcartes firſt 
ſhews how to do, may be ſaid to be 
ſuch. | 

Dr. Pell reviſed and altered a 


Piece of Algebra, firſt publiſhed in 


high Dutch at Zurich, anno 1659; 
and afterwards tranſlated into Exg- 
li by Mr. Branker, under the Ti- 


title of An Iatroduction 10 Algebra, 


and publiſhed anno 1668. In this 
Dr. Pe# gives us a particular Me- 
thod of his own for applying Alge- 
bra to Problems of various kinds, 
and introduced the way of keeping 
4 of the whole Procels in 
tne 

how any Quantity or Equation in 
the large Column towards the right 


Hand is produced,; as alſo invented 


ſeveral other uſeful Things. 
Dr. Wallis, auno 1664, publiſhed a 


Treatiſe of Algebra, both Hiſtorical 


and Practical, containing ſeveral 
good Things ; but not many Im- 
provements, unleſs it be the finding 
the Roots of a Cubick Equation uni- 
verſally, and ſome other things a- 
bout Combinations, Alterations, and 
aliquot Parts. 5 
Mr. Kerſey, anno 1671, publiſhed 
a Folio Treatiſe of Algebra, ex- 
plaining the Nature of Equations, 
and illuſtrating his Precepts with 
plenty of Examples. He explains 
jophantus throughout, and gives 
many things out of Marinus Ge- 


thaldus de Reſolutione & Compoſitions 


Mathematica. Monſieur Preſtet, a 
Frenchman, publiſhed much ſuch an- 
other Treatiſe anno 1694. Alfo 
Monſieur Ozanam, publiſhed Ele- 
ments of Algebra anno 1703, in French, 
wherein, beſides the literal Calculus, 
and the Doctrine of Equations, 
he wonderfully illuſtrates the Dio- 
phantean Doctrine of reſolving nu- 
merical Problems, in which this 
Author has chiefly excelled. And a 
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argin, that ſo you may ſee 
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Compendium of Mr. Preſet was 


printed anno 1704, by Mr. Lamy, 


with the Title, Elements de Mathe- 


matigue; which, by reaſon of its 
Perſpicuity, may be eſteemed a fit 


Piece for Learners, though he does 
not touch upon the iopbantean 


Doctrine. 

Monſieur Oxanam, in his French 
Treatiſe of Geometric Loci, as alſo 
Monſieur De la Hire and Guiſnee, have 
applied Algebra to Geometry, as 
well as the Marquis de /” Hoſpital, in 
his Conick Sections, and ſeveral o- 
ther Authors, too many to mention. 
But'we muſt not paſs by a neat Piece 
of Algebra, publiſhed in Dutch, anno 


1661, by Mr. Kinckhuyſen, wherein 


the Rules of Algebra are perſpicu- 
ouſly explained, but without Ex- 
amples; the chief Properties of the, 
Conick Sections algebraically inveſti- 
gated, and many elegant Conſtruc- 
tions of geometrical Problems found 
out by Algebra are laid down. The 
worth of this Tract will pretty evi- 
dently appear, if we conſider that 
Sir Jaac Newton, formerly, when 
he was Profeſſor of Mathematicks 
at Cambridge, thought it not be- 
neath his Pains to complete and a- 


dorn it, and add to the ſame his 


Method of Infinite Series and Fluxi- 
ens, Which he had almoſt prepared 
for the Preſs ; as we learn from Mr. 
Collins's Letters to Mr. Borellus and 
Mr. Ferzon, to be found in the Com- 
mercium Epiſlolicum de varia re Ma- 
thematica, publiſhed by order of the 
Royal Society. 

In Degraave's Courſe of Mathema- 
zicks in Dutch, there is a pretty Piece 
of Algebra. There is alſo Baker's 
Geometrical Key, containing the Con- 
ſtructions of cubick and biquadra- 
tick Equations.— Mr. Ra/phjon's UV- 
niver/al Analyſis of Equations.— Rey- 
nau's Algebra, publiſhed anno 1707, 
contained in his Anahyſe demontre, a 
heavy, tedious Piece, though con- 


we inina ſome good Things. — Jones's 


4 
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Synopfes, publiſhed anno 1706, does 
ien neatly treat of 4, ebra. 
There is alſo Ward's 3 well 
enough for ſome to learn from. — 
But--amongft all the Pieces on this 
Subject, the Univer/al Arithmetick 
of Sir Jaac Newton, which were 
Lectures formerly read by him at 


Cambridge, when he was 4 


Profeſſor, and publiſned by Mr. 
Whiſton, anno 1707, is by far the 
beſt; and would be a complete 
thing, if to the ſame were added 
Sir //aac's Method of extracting the 
Roots of Equations by infinite Se- 
ries, which we have in the Commer- 
cium Epiſtolicum, and the Fragmenta 
Epiſfolarum, publiſhed by Mr. Jones, 
anno 1711; and alſo the Artifice 
of managing unlimited Problems, 
which no doubt he would have done, 
had he ever deſigned it for the Pub- 
lick. What is eminent in this Trea- 
tiſe, and no where elſe to be met 
with before, are his excellent Choice 
of Problems, uncommon Skill in 
their Solution, and great Dexterity 
in ſome of their Conſtructions: Al- 
ſo his Rules for finding Diviſors to 
compound Quantities; — for redu- 
cing radical Expreſſions to more ſim- 
ple ones, by the Extraction of Roots; 
—for exterminating unknown Quan- 
tities from two or more compound 
Equations; — for making Choice of 
ſuch and ſuch Lines, rather than 
others, in the Solution of geometri- 
cal Problems, to get the moſt ſimple 
Equation ; — for finding the _ 
nary Roots of an Equation ; — for 
finding the Limits of the Roots; — 
for finding whether an Equation of 
four, fix, or more Dimenſions, may 


not be reduced: — And his Method 


of apply ing Algebra to the Deſcrip- 
tion of the Conici Sections through 
2 Points, and to touch given 
ines, are all what no one elſe 
could ever give, and are perfectly 
correſpondent to the Genius of that 

wonderful Perſon. | 
There 
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There are many other Treatiſes 
of Algebra, ſuch as Robnane's, con- 
taining many good Things, all mere 
Coll 


mention, as well as unneceſſary. 
You have alſo ſeveral little Diſcour- 


ſes here and there diſperſed, in the 
Philoſ. Tranſ. of London, Paris, Ber- 


lin, Peterſburgh, as ſo many At- 
tempts to improve and- bring Alge- 
bra to its utmoſt Perfection. 


ALGEBRA Numeral, is that which 


ives the Solution of arithmetical 


roblems, in Numbers only ; ſuch as 


that of Diophantus, Lucas de Burge, 
po and others of the Ancients. 
ALGEBRA Spectous, is that which 


is formed by the Letters of the Al- 


phabet, firſt introduced by Vieta and 
Harriot ; and is far more general 
than numerical Algebra, being no 
ways limited to any certain ſort of 
Problems: And no leſs uſeful in find- 
ing out any kind of Theorems, than 
in diſcovering the Solutions and De- 
monſtrations of Problems ; as may 
be ſeen in Treatiſes upon this Subject. 
ALGEBRA1CK Curve. See Curve. 
ALGENES, a fixed Star of the ſe- 
cond*Magnitude, on the right Side 
of Perſeus. © 
ALGor, a fixed Star of the third 
Magnitude, alſo called Medu/a's 
Head, in the Conſtellation Perſeus. 
ALcoRITHM, the four chief 


| Rules of Arithmetick, viz. Addi- 


tion, Subtraction, Multiplication, 
and Diviſion. 

ALipadpa, an Arabick Name for 
the Label or Ruler which is move- 
able about the Centre of an Aftro- 
labe, Quadrant, c. and carries the 


Sights of a Teleſcope. 

ALtiqQuanT PAR r, is that Num- 
ber which cannot meaſure any Num- 
ber exactly without ſome Remain- 
der, as 7 is an aliquant Part of 16; 
for twice 7 wants 2 of rõ, and three 
times 7 exceeds 16 by 5. | 


ions. Wolfaus's, in his Ele- 
ments of Mathematicks, $'Grave- 
ſande's, and others, too numerous to 
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Air Par of a Number, 
is ſuch an one as will exactly mea - 


ſure it without any R 


of 16, Sc 


All the aliguot Parts of any Num- 
ound by the following 


ber may be 


Rules: Divide the given Number 


by its leaſt Diviſor, and the Quo- 
tient by its leaſt Diviſor, until you. 
get a Oe. that cannot be fur-. 
ther diviſible, and you will have all 


the prime Diviſors, or aliquot Parts 
of that Number; then, if every two, 


three, four, c. of theſe Diviſors be 
multiplied into themſelves, the Pro- 


ducts will be the ſeveral. conjoined 


Diviſors, or aliquot Parts of that. 
As ſappoſe you want all 


Number, 
the aliquot Parts of 60, divide it by 
2, and the Quotient 30 by 2, and 
the Quotient 15 by 3, and there re- 
mains the indiviſible Quotient 5: 


Therefore all the prime aliquot, 


Parts are 1, 2, 2, 3, 5; and the com- 


pound ones from the Multiplication 


of every 2, are 4, 6, 10, 15, and 
from that of every three, 1 2, 20, 30. 
In like manner, 'the aliquot Parts of 
360 will be found to be 1, 2, 3, 4, 
5, 6, 8, , 10, 12, 156, 18, 20, 24, 
30, 36, 40, 45, 60, 72, and 1803 
or all the prime aliquot Parts are 
I, 2, 2, 3, 3, 5; and thoſe from 
the Multiplication of every 2 of 
theſe are 4, 6, 9, 10, 15; thoſe 
from every 3 are 8, 12, 18, 20, 
30, 45.5 thoſe from every 4; 24. 
36, 40, 60, 90; .and thoſe ftom e- 
very 5; 72, 120, 180. 8 

ALL1GaT1oN,. one of the Rules 


in Arithmetick, being ſo called from 


the Numbers being bound or con- 
netted together by circular Lines, 
relating to the Mixture of Corn, 
Wine, Sugar, Metals, or any other 
Things of different Prices; ſhewing 
how to find ſuch Quantities of given 
Prices, that when mixed, any given 
Quantity of the Mixture ſhall have 
a given intermediate Price. As ſup- 

| pole. 


emainder, as 


2 is an aliquot Part of 4, 3 of 9, 


ALI. 


r, was required, which ſhould 
be worth 12 Pence a Pound, and 
that Mixture was made up of four 


ſorts of Sugar, at 6, 10, 15, and 


17 Pence per Pound; to find how 
much of each kind of Sugar is nece(- 
y to that Compoſition. 


be Nuk is, place all the Prices 
(except the main one) one under 
another, and let every Number lefs 
than the mean one, be linked to 


one greater, then take the Dif- 


ference of each Number from the 
mean Price, and place this Dif- 
ference againſt the Number it is 
linked to alternately : But every 
Number linked to more than one, 
mutt have all the Differences of the 
Numbers it is linked to, ſet againſt 
it. This done, as the Sum of all 
the Differences is to the whole given 
Mixture, ſo is any Difference to a 
fourth Number; being the required 
Quantity of that Thing which ſtands 
againſt that Difference. Thus in the 
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16 144 Pounds. 
that is, 27 Pound of that of 6 Pence, 
$4 of that of 15 Pence, . that 
of 10 Pence, and 18 of that of 17 
Pence. | 
Note, as there may be ſeveral 
Varieties of Linkiogs to the ſame 
wen Prices, there will ariſe from 
the Rule fo many ſeveral Anſwers 
to the ſame Queſtion. But in Re- 
ality all the Queſtions withia the 
Bounds of this Rule, are unlimited, 
being capable of an Infinite Number 
of Anſwers; and the eafieſt and 
plaineſt way of reſolving all ſuch 
is by common Algebra, which any 
one of but a very flender Skill in the 
fame, will eafily know how to do: 
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of a Treatiſe of A 


of Paper, 


a Mixture of 100 Pounds of Thoſe who have a mind to. ſee more 

the Rule of Alligation, with its 
may. conſult Dr. 
Wallis, Tagquet in his Arithmetick, 


Demonſtrations, 


and particularly the. ingenious Mr. 
Malcolm's Syſtem of Arithmetich, 
ALMAGEST, an Arabick Name 


written, 
by Ptolemy : As allo of another 


eciolus. 


ALMACANTOR, is à Circle 


of the Sphere paſſing thro' the 
Centre of the Sun or a Star parallel 
to the Horizon, being the ſame as 
a Parallel of Altitude. Which fee. 
The Word is Arabick. Some call it 
Abnicanter, and others Almucanter. 

ALMmicantar's Staff, an In- 
ſtrument (of no great Account) for- 
merly uſed by ſome at Sea, being 
made of Pear-Tree or Box, con- 


taining an Arch of 15 Degrees, 
ſerving to obſerve the of 
the Sun's Amplitude at Sea. 


ALMANACK, an Arabick Word 
for ſeveral annual Books, or Sheets 
iih'd under various 
Names, with various Matters con- 
tain d. In moſt of which you have 
the Days of the Month, the E- 
elipſes, the Age of the Moon, 
Times of high Water, rifing and 
fetting of the Sun, Feſtivals, Ge. 

ALTERNATES Ra rio, is the Ratio 
of Antecedent to Antecedent, 25 
Cor ſequent to Conſequent, in any 
Proportion. As if it be as A: B:: 
C: D, then wil! the Ratio of A to 
C, equal to the Ratio of B to D be 
alternate; ſo that this Sort of Ratio 
only takes place when the Quan 
8 in a Proportion are of the {ame 

ind. 

AL.TEgRNars ANGLE. See 
ANGLE. 

ALTERNAT10N, of Quantities, 


is the Number of ways that they 


or differently 


may be varied, cha Nt 
ole the Quantities 


placed. As fupp 


were a, b, c, &c. then will all ther | 
Varieties, 
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ALT 
Varieties of Order be a & e, ac 6, 
bac, bca, cake, viz. 6: And 
if » be the Number of Quantities, 
the Number of Alterations will be 
n X X th—2 3, &C.t0 n—#, 
that is, it will be had by the conti- 
nual Multiplication of the Number 


ER 

Number of tities, the Num. 
der of Alternations will be 
1 * --: 1} X —2 X z——3 &. as above 
In like manner is the ge- 
neral Rule when the ſame Quantity 
is more than once repeated. 

ALTIMETRY, a Name given 


N of Things by the ſeveral natural by ſome to that Part of 

) Numbers gradually decreafing from wry which ſhews to 

| it to unity. As ſuppoſe it be re- meaſure the Heights of Objects ; 
uired to find the nges of 12 ſuch as Towers, Ste Hills, 


an Object, tis ſuch an one as cannot 
e ede be approach'd by reaſon of ſome 
4 t is, continuing on the Series, Impediment. + .” | 
- until the continual Subtraction of 1 This may be found ſeveral ways ; 
b from x and a: leaves 0. tte beſt and moſt uſual of which t 
f This Rule is given by many Writers are from two Stations on the hori- ; 
in Algebra or Arithmetick ; as Dr. zontal Plane, and by means of the Ba- 
4 Walls, M olſus, Jones, Malcoim, &c. rometer: Both of which are pleaſant | 
8 w_ tha Invention is — ren a ces f 
8 an Induction of the ſubordinate par- Su : it were required to 
z deular Caſes, as when there are 2 * Altitude or Height AB 
e Quantities @ and 6, they may of à rainated Tower. To do this, 
k either be wrote 46 or za; ſo that 1 make choice of two Stations 
by the Number of Variations will be : 
d 2=2 x1. When there are three B 
Quantities a, 6, and c, it is evident EI 
10 that one as c, may be combin'd firſt | 
28 with ab, and then with da; fo 
wy that the Number of Variations or | 
E Alternations will be 3 x 2 x 1==6. 
to If there be four Quantities, 8 "3 
be one of them may be combined with | 
10 any Order of three of them, ſo that 
n- the Number of the Alternations 
ne will de 6x A= x 3x 2 x 1224 — 
v0 alſo if there be hve Quantities, — 
ee every one of them join'd with any D A. 


Us, the fame will be 12x 11 x10 
x9xXIx7>X6X5X4X3X2Xx1 
==479001600. But if the fame 

uantity occurs ſeveral Times 
_ it be repreſented by x, then 
will the Number of Variations be 

1 „2 X 3 - 4, &c. 


Clouds, c. both acceſſihle and in- 
acceſſible. mY 
 AuTtirupt or Hier, of 


Point of a terreſtrial Object, is a 


Perpendicular let fall from that Point. 


to the Plane of the Horizon. 
ALlTitupE INaccess1BLE, of 


Order of four of thoſe Quantities, 
es, produces 5 Variations; wherefore 
ey the Number of all the Alternations | 
tly will be 24x 525X4X3Xx2 Xx 1 not too ſmall, nor the Station C too 
ies =120: And fo generally if z be the near to AB; then I meaſure the 
er | ſtationary 


D and C, in the ſame right Line 
with A, and whoſe Diſtance DC 
is ſuch, that the Angle CBA be 
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ALT 
Kationary Diſtance DC, and the 
Angles B DA, BCA. This done 


in the Triangle BDC, there are 


iven the Side DC, and the adjacent 
ngles at D and C, to find the Side 
CB; and then in the right angled 
Triangle CB A, the Hypotheneuſe 


CBisgiven, and the Angle BA C to 


find the Perpendicular AB; to which, 
if the Height of the Eye be added, 


you will have the' true Height of 


the Tower. 
A little otherwiſe. When the ſta- 


tionary Diſtance CD is not in the 


* 


* 


me Plane wich the Altitude AB, 


let the Angles ADC, ACD, be 
not very acute and nearly equal. 
Take the Quantity of the Angles 
BDC, BCD, as alſo of 
Angle ACB; then as before in 
the Triangle CD B, there are given 
the ſtationary Diſtance D C, and the 
Angles at D and C, to find the Side 
CB, and ſo in the right angled Tri- 
angle AC B you have given the 
Angle ACB and the Hypotheneuſe 
CB, to find the Perpendicular 


AB. 
The Altitude E A of an Object 


any how moving in the Air; as 


ſappoſe of the Cloud A, may be 
found from three Stations, B, C, D, 
upon the horizontal Plane, after the 
following Manner. 

Let three Perſons at the Stations 
B, C, D, take at the ſame time with 


the 


2 
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Quadrants or other proper Inſtru- 
ments the Meaſures of the Angles 
ABE, ADE, ACE. This done, 
from the three given Angles, and 
the given Stationary Diſtances BC, 
CD, BD, the deſir'd Altitude E A 
may be thus found. If A E be the 
Radius, BE, CE, D E, will be the 


B LF Ty 
Co-Tangents of the given Angles of 
Obſervation ABE, ACE, ADE, 
and ſo theſe Co-Tangents are given, 
and the Ratios of BE, E C, ED, are 

iven. | Divide BD in the Point F 
in the given Ratio of the Co-Tan- 
gent of the Angle A BE, to the Co- 
Tangent of A DE, and continuing 
out BD, make as FG:FD::BF: 


B F—F D, and from G deſcribe the 
| circular 


HI: HC:: HD: 


ALT 
circular Arch FES: Alſo divide DC 
in the Point H, in the given Ratio of 
the Co- Tangent of the Angle A DE 
to the Co- Tangent of the Angle 
ACE, and continuing out DC, make 


D—H ©. and 
from I deſcribe the Arch HET, 
interſecting the former Arch in the 
point E. Then if right Lines B E, 
CE, DE be drawn, and with either 


of them as a Baſe, and with the cor- 


reſpondent Angle of Obſervation, you 
is a right angled Triangle, the 
rpendicular of that Triangle will 
the Altitude required. | 

The Meaſures of the Lines CE, 
or ED, may be computed thus, 
Draw the Lines EI, IG. In the 
Triangle D I G, there are given two 
Sides DG, DI, and the included 
Angle I DG, wiz. the Complement 
of the given Angle BDC totwo 
right Angles. Therefore find the 
third Side GI, and the Angle 
DIG; then in the Triangle GET, 
there are given the three Sides 
GE, EI, IG, to find the Angle 
RIG. When you have the Meaſure 
of this Angle, take it from that of 
the Angle DIG, and you will get 
the Angle EI C. This done in the 
Triangle EI C, there are given two 
Sides, EI, CI, and the included 
Angle E 1 C, to find the third Side 
EC; after which in the right ang: 
led Triangle ACE, (Fig. 1.) right 
angled at E, you have given the 
Baſe CE, and the Angle ACE, to 
find the Perpendicular A E. 

Nate, If B F be greater than FD, 
or D H than HI; the Centres G, I, 
muſt be taken towards the Points 
Band D, and if BF be F D, and 
D H= HC; inſtead of the circular 
Arches FES, HET, you muſt 
draw right Lines from the Points 
F, H, perpendicular to B D, CD, 
and their Interſection will give the 
Point E, as before. 

Note, When the Height of an Ob- 
ject is ſo great as to have a ſenſible 


ALT 


proportion to the Semidiameter of 
the Earth, ſuch as, for Inſtance, is 


that of the Moon, the Methods 
aforeſaid will be ineffectual, becauſe 
the ſtationary Diſtance here being ſo 
great to cauſe a due Difference in 
the ſtationary Angles, (I ſpeak of 
the firſt Method) becomes the Arch 
of a Circle of the Earth, inſtead of a 
right Line, as indeed is any ſtation» 
ary Diſtance ; but then when it is 
ſhort, the circular Arch, . of which 
it is a Part, may be taken for a 
right Line. AP oh 
The way of taking conſiderable 
terreſtrial Altitudes, of which thoſe - 
of Mountains are the greateſt, by 
means of the Barometer, is very 
ou and expeditious. This is 
one by obſerving on the Top of 
the Mountain, how many Inches 
and Parts of an Inch the Mercury 
has fell below what it was at the 
Foot of the Mountain. When this 
is done, you will have its Altitude in 
Engliſh' Feet, by means of the 
Table of Mr. Caffini. (See Hi. de 
P Acad. Roy. 1703, and 1705,) which 
he founded upon very accurate Men- 
ſurations of the Altitudes of ſeveral 
Mountains. | 27 
There are other ways of mea- 
ſuring Altitudes by having given the 
Degrees of Diſtance,” that the ſame 
firſt becomes in fight (uſually at 
Sea,) and the Semidiameter of the 
Earth, of which, if you pleaſe, you 
may have an Account in Books of 
Geography, ſuch as Yarenius at 
Chap. 11. Part 1. | You have alſo. 
a pretty Diſcourſe in the Philo/e- 
phical Tranſa#ions, N. 405, by 
Mr. Schutzer upon the Altitudes of 
Mountains, and the Ways of find- 
ing them by the Barometer, where 
you have 'Tables of three different 
Perſons, viz. Mr. Marriotte, Caſſini, 
and himſelf, for that purpoſe. _ 
ALTITUDE, of @ Cylinder or 
Priſm, is a parper q icular Line 
drawn from one Baſe to the other. 
AuTITUDE 


* 


. 
Kationary Diſtance DC, and the 
Angles B D A, BCA. This done 
in the Triangle BDC, there are 

ven the Side DC, and the adjacent 

angles at D and C, to find the Side 
CB; and then in the right angled 
Triangle CBA, the Hy 
CB is given, and the Angle B A C to 
ſind the Perpendicular AB; to which, 


if the Height of the Eye be added, 
you will have the true Height of 


the Tower. 


A little otherwiſe. When the ſta- 


tionary Diſtance CD is not in the 


theneuſe 


—— 


1 _ : 


C | 
fame Plane with the Altitude A B, 
let the Angles ADC, ACD, be 
not very acute and nearly equal. 
Take the Quantity of the Angles 
BDC, BCD, as alſo of the 
Angle AC B; then as before in 
the Triangle C D B, there are given 
the ſtationary Diſtance D C, and the 
Angles at D and C, to find the Side 
CB, and ſo in the right angled Tri- 
angle AC B you have given the 
Angle AC B and the Hypothencuſe 
CB, to find the Perpendicular 
AB. | | 

The Altitude E A of an Object 
any how moving in the Air; as 
ſappoſe of the Cloud A, may be 
found from three Stations, B, C, D, 
upon the horizontal Plane, after the 
following Manner. 

Let three Perſons at the Stations 
B, C, D, take at the ſame time with 


B ; on 


Quadrants or other proper Inſtru- 
ments the Meaſures of the Angles 
ABE, ADE, ACE. This done, 
from the three given Angles, and 
the given Stationary Diſtances BC, 
CD, BD, the deſir'd Altitude E A 
may be thus found. If AE be the 
Radius, BE, CE, DE, will be the 


B F 
Co-Tangents of the given Angles of 
Obſervation A BE, ACE, ADE, 
and ſo theſe Co-Tangents are given, 
and the Ratios of BE, E C, ED, are 

iven, Divide BD in the Point F 
in the given Ratio of the Co-Tan- 
gent of the Angle A BE, to the Co- 
Tangent of A DE, and continuing 
out BD, make as FG:FD::BF: 


B F—FD, and from G deſcribe the 
| | circular 
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ALT 
circular Arch FES: Alſo divide DC 
in the Point H, in the given Ratio of 
the Co- Tangent of the Angle ADE 
to the Co- Tangent of the Angle 
ACE, and continuing out DC, make 


HI: HC:: HD: HDH C. and 


from I deſcribe the Arch HET, 
interſecting the former Arch in the 


point E. Then if right Lines B E, 


CE, DE be drawn, and with either 


of them as a Baſe, and with the cor- 


reſpondent Angle of Obſervation, you 

— a right angled Triangle, the 
rpendicular of that Triangle will 
the Altitude required. | 

The Meaſures of the Lines CE, 
or ED, may be computed thus, 
Draw the Lines EI, IG. In the 
Triangle D IG, there are given two 
Sides DG, DI, and the included 
Angle I'D G, viz. the Complement 
of the given Angle BDC to two 
right Angles. Therefore find the 
third Side GI, and the Angle 
DIG; then in the Triangle GE, 
there are given the three Sides 
GE, EI, IG, to find the Angle 
EIG. When you have the Meaſure 
of this Angle, take it from that of 
the Angle DIG, and you will ger 
the Angle EI C. This done in the 
Triangle EI C, there are given two 
Sides, EI, CI, and the included 
Angle E IC, to find the third Side 
EC; after which in the right ang- 
led Triangle ACE, (Fig. 1.) right 
angled at E, you have given the 
Baſe CE, and the Angle ACE, to 
find the Perpendicular A E. 

Nate, If B F be greater than FD, 
or D H than H I; the Centres G, I, 
muſt be taken towards the Points 
Band D, and if BF be- F D, and 
D H=H C.; inſtead of the circular 
Arches FES, HET, you mult 
draw right Lines from the Points 
F, H, perpendicular to B D, CD, 
and their Interſection will give the 
Point E, as before. | 

Note, When the Height-of an Ob- 
ject is ſo great as to have a ſenſible 


: - 
* Y 15 
" 1 by 
2 3 „ 


Proportion to the Semidiameter of 


the Earth, ſuch as, for Inſtance, is 
that of the Moon, the Methods 
aforeſaid will be ineffectual, becauſe 
the ſtationary Diſtance here being ſo 
great to cauſe a due Difference in 
the ſtationa 
the firſt Method) becomes the Arch 
of a Circle of the Earth, inſtead of a 
right Line, as indeed is any ſtation - 
ary Diſtance ; but then when it is 
ſhort, the circular Arch, of which 
it is a Part, may be taken for a 
right Line. BH 0 

The way of taking conſiderable 


terreſtrial Altitudes, of which thoſe - 


of Mountains are the greateſt, by 
means of the Barometer, is very 
pretty and expeditious. \ This is 
one by obſerving on the Top of 
the Mountain, how many Inches 


and Parts of an Inch the Mercury 


has fell below what it was at the 
Foot of the Mountain. 
is done, you will have its Altitude in 
Engliſh Feet, by means of the 


Table of Mr. Caffini. (See Hi. de 


Acad. Roy. 1703, and 1705,) which 
he founded upon very accurate Men- 
ſurations of the Altitudes of ſeveral 
Mountains. | 5 

There are other ways of mea- 
ſuring Altitudes by having given the 
Degrees of Diſtance, that the ſame 
firſt becomes in ſight (uſually at 


Sea,) and the Semidiameter of the 


Earth, of which, if you pleaſe, you 
may have an Account in Books of 
Geography, (ſuch as Varenius at 
Chap. 11. Part 1. You have alſo. 
a pretty Diſcourſe in the Philaſo- 
phical Tranſa#ions, - N. 405, by 


Mr. Schutzer upon the Altitudes of 5 


Mountains, and the Ways of find- 
ing them by the Barometer, where 
you have Tables of three different 
Perſons, viz. Mr. Marriotte, Caſſini, 

and himſelf, for that purpoſe. _ 
ALTITUDE, of @ Cylinder or 
Priſm, is a parpecicular Line 
drawn from one Baſe to the other. 
AwTITUDE 


Angles, (I ſpeak of 


When this 


enn es eats ts. „„ 


% 


—ArTrrups of @ Figure, is the 
| icular, En fan the 
of the Baſe, as the right 


5 


\ 


D © 


Line BD, drawn from the Vertex 
B, of the Triangle A BC, perpen- 


dicular to the Baſe A C, is the Al- 
titude of the Triangle. | 
T The heights of Figures muſt be 
known, in order to have their Areas 
and Soliditie. | - | 
AiT1TUDE.of the Sun, Star, Pla- 
net, or any Point in the Heavens, 
is an Arch of a vertical Circle, paſ- 
fing thro' the Centres of the Sun, 
Star, Planet or Point, contained be- 
tween the Horizon and their 
„ * 
e are r ua- 
drants, Sextants, or (< LO” 
Hevelius Machin. Coleft. Tom. 1. 


De la Hire's Tab. Aſtron. Bion on 


 Mathem. Infiruments. Nolfius s Elem, 

Aftron. and other Authors. , 
Arriropg Meridian of the 

Sun, Star or a Planet, is an Arch 
of the Meridian, intercepted between 
the Horizon and the Centre of the 
Sun, Star, or Planet. As let HZ RN 


% WM 


8 


N | 
be the Meridian, HR the Horizon, 
and let there be a Star at 8; then is 
RS the Meridian Altitude of that 
Star. 


TREAT + 
The finding the Meridian Alti. 
tude of the'Sun or Stars, is the Baſis 
of all aſtronomical 'Obſervations, and 
cannot be made with too much 


Care and Exactneſs. It is uſually 


done with large drants, Sex- 
tants, & c. Some ID Ancients, 
and Moderns too, have uſed high 


| Poles for this Purpoſe. Ricciohus, in 


his ae Reform. ſays, that Ulugh 
Beigh, a King of Parthia and India, 
about the Year 1437, uſed a Pole 
above 180 Roman Feet high, and 
Mr. Caſſini, in the Church of S.. 
Petronius at 'Bononia (in the Year 
1655) another of 20 Feet. | 
ALTITUDE * Apparent, of any 
Point in the Heavens, is the Arch 
of a vertical Circle contain'd be- 
tween the ſenſible Horizon, and the 
vertical Circle, in which that Point 
is. As let CD bethe true Horizon, 


and the ſenſible Horizon H O, a 
vertical Circle D Q , whoſe Centre is 
C, the Centre of the Earth ; and letL 
be any Point in the Heavens; let H 
be the Place of Obſervation, and 
LM an Arch of a Circle, drawn 
thro' L about'the Centre H; then 1 
LM the apparent Altitude of the 
— L, which is always leſs than 
e | 
Tzu Altitude, which is the 
Arch QD of a vertical Circle, 
whoſe Centre is the Centre C of the 
Earth. 55 
The True Altitudes of the Sun, 
fixed Stars and Planets, do differ but 
a very ſmall Matter from their ap- 
parent Altitudes, by reaſon of a_ 
grea 


2 
reat Diſtances from the Centre of 
de Earth, and the ſmallneſs of the 
Semidiameter of the Earth, when 
compared thereto. But the true and 
apparent Altitudes of the Moon do 
Aker, and that about 52 Minutes. 

ALTITUDE F the Cone of the 
Earth's Shadew, is found when the 
Sun is at a mean Diſtance, by ſaying 
as the apparent Semidiameter of 
the Sun, vis. about-16 is to Radius, 
ſo is the Semidiameter of the Earth, 
to a fourth Proportional 214.8 Se- 
midiameters of the Earth, which 
will be the Altitude ſought for. 
But when the Earth is moſt diſtant 


from the Sun, its apparent Semi- 


diameter will be 15! 50%, and then 


the Altitude of the Cone will be 217 
Semidiameters of the Earth. 


The Altitude of. the Cone of the 


Earth's Shadow, ĩs to that of the Sha- 
dow of the Moon, as 10 to 28, which 
is the Ratio of the Diameter of the 


Earth to that of the Moon. 
ALTITUDE, or Elevation of the 


Pole, is an Arch of the Meridian in- 


tercepted between the Horizon and 
either of the Poles of the World. 
This is equal to the Latitude of 
the Place, and may be found from 
the Meridian Altitudes of the Pole- 
Star, it being the Diſtance of theſe 


Altitudes added to the leſſer Alti- 


tude, or elſe by Means of the Sun's ing one of it's inſinite Legs falling 


Altitude, and Declination. 
_ ALTiTuDE or Elevation of the 
Equator, is the Arch of a Meri- 
dian intercepted between the Ho- 
rizon and the Equator, being always 
equal to the Complement of the La- 
titude. ; | 
ALTITUDE of the nonageſimal De- 


gree, is the Altitude of the nonage- 


ſimal Degree, reckon'd from the 
Point at which it riſes : or it is the 
Complement to a Quadrant of the 
Diſtance of the nonageſimal Degree 
from the Vertex of any Place. 
The manner of finding this at a 


given Time, in a given Latitude, 


AMB 


may be found in Books of Nitro- 


nomy, amongſt which, ſee Walfius's 
Elem. Aftron. V. 21 1, 212. __ 


ALTITUDE of the Eye, in Per- 


ſpective, is a right Line let fall 


from the E r to the 


222 ane, being the Point 
jt whence the principal Ray pro- 
ds. ; | 


AMBIENT, e round 
about. As the Bodies that are placed 
about any other Body, are called 
Ambient Bodies, and ſometimes Cir- 
cum- umbient Bodies; and the Whole 
Body of the Air, becauſe it encom- 
paſſes all things on the face of the 
arth, is call'd the Ambient Air. 
AMBIGENAL HTTERRBOLA, 2 


Name given by Sir Jane Newton, 


in his Enumeratio Linearum Tertis 


Ordinis, to one of the Triple Hy- 


A 


perbola's of the ſecond Order, hav- 


within an Angle form'd by the A- 


ſymptotes, and the other falling 


without that Angle; as let A C, 
CD be two Aſymptotes, and EG F 
one of theſe Hyperbola's ; then if 
the infinite Leg G E falls within 
the Angle A C D, and the Infinite 


Leg GF without that Angle, the 


ſaid Hy perbola is call'd Ambigenal. 
AmBIT: of any Figure in Geome- 


try, is the Line or Lines by which 
the ſame is bounded. 


AMBLIGONAL, among the an- 


cient Geometricians, ſigniſies Obtu/- 
angular '; as a Triangle or other 


plain Figure, that has one obtuſe 
Angle, 


8 i = = 
— 1 i = 2 — 
— 2 — — — 


7 7 
— * 


— 


. 
— ä — — _ 
- _—_ 


* 
j 

] 

| ' 

= 

[ 

| 

1 
; 
_ ö 
+ 
| 
11 
: 
* 0 
4 
J 
* 
U 
14 
11 
| 
, 8: 
iz £ 
l 
\4 © 
: 
; ; 
©: 
1 
1 4 
[1 

IF N 
n 4 
- $ 1 

1 

[ # 

& 5, $ 
\ * {I 
; : 6 

© | 
14 5 
{ (3 
13 1 
* 
19 

$i 

' 8 13 

\ & ; 

z ' 
py [ , 

& 3 [ 

4 0) 
l 
1 

4 

5 z 
a 

5 5 
| Bi | 
$ Is 1 

1 

S 1 

4 ; 

* 1 

5 1 

8 1 

f . 

5 i 

= YC 3 1 

r : 

0 

TT . 

i 4 . 

V * 

1 

1 

i 

\ 18 

$74 
yt 
4 : 
bo. 1 
+ * F? 
1 
1 

18 : 

l I : ; 
. 

4 l N 
1 : 

: 1 1 
1 . 
* 11 
1 
I : 
* x 
; ? 

4 3 
* n : 
b "© BI 
*1! 
x; 
; 
* 
> Yo 


— D 
2 


AME 


le, is ſaid to be Obtufangular. 
| a 10A, one of the er Fur 
of the Earth, 8 than the other 


1 
- 


three. It lies 
to North, under the Shape of two 


" vaſt Peninſulas, join'd together by 
the Streights of Panama, where the 
Land is not above 17 Leagues from 
Sea to Sea. It is bounded on the 
Weſt by the Pacifick Ocean, on the 


'Eaft by the Atlantick Ocean, and 
on the South by the Streights of Ma- 
gellan. But its northern Bounds are 


not yet diſcovered, at leaſt beyond 


Davis Streights, nor is it known 
whether it joins to the North Parts 
of Europe, or is ſeparated from them. 
It's utmoſt ſouthern Bound is Cape 
Horn, in the Latitude 57 30“ 
It's leaſt Diſtance from Aſia is about 
the Streight of Arian ; from Groen- 
Land about Davis's Streight ; and 
from the ſouthern Land, about the 
Streight of Mage//an. And its neareſt 
Diftance from the weſtern Part of 
England, is about 950 Leagues; the 
ſouthern Parts thereof are Panta- 
gonia, and Brazi/, belonging to the 


Portugueze ; Peru, Mexico, Chili, &c. 


and many Iſlands to the Spaniard: ; 
and the more northerly Parts, as Ca- 
rolina, New-England, &c. belong to 
the Englis. There are alſo innu- 
merable Iſlands belonging to it. 
America was unknown to the An- 
tients ; the following ſhort Account 


of the Diſcoveries of it, and its Parts, gu 


tho” a little foreign to our Defign, 
take as follows. 

A Portugueze Veſſel, going to the 
Eaft-Indies, was by ſtreſs of Weather 
drove upon the Coaſt of Ponant, and 
ſhe found her ſelf near this Country. 
All the Crew periſhed through Hun- 

r and Want, except one Pilot and 

ur Sailors, who being return'd 
to a Port of the Iſland of Madeira, 
full of Fatigue and Miſery, died in 
a little time after, at the Houſe of 
one Chriftopher Columbus, a Genoe/e 
by Birth, who was a Sailor in that 


n Length from South 


he communicated his Defi 


Iſland ; to whom, they had given an 
Account of their Voyage, and the 
Country they had diſcovered. ' Co. 
lumbus applied for Aſſiſtance to dif. 
cover this Country to A/phonſus the 
5th, N of Portugal, and Her 
the 7th, King of England, who re. 
jected his Propoſal, thinking it a 
mere Dream. In the Year 1486, 


to fe. 
veral Perſons of the _ Court, 
they too thought his Requeſt to be 
vain and extravagant; till at laſt 
Alphonſus De Duintavile, Great 
Treaſurer of Spain, and Cardinal 
Gonzales de Mendeſa, Archbiſhop 
of Toledo, maki ng a favourable Re. 
lation of his Affair to the King and 
Queen of Spain, promiſed to afli 
him in it ſo ſoon as the War which 
the Spaniards had with the Moors 


was ended. And accordingly he be- 
gan his 7 


os the third — of 
Auguſt, in the Year 1492, and on 
the * of October he 5 the 
Iſland of Tamixa, one of the Sugar- 
Iſlands, afterwards called Czba, and 
landed in the Iſland called the Spa- 
vi and. Returning into Spain, 
he was very well received, and made 
Admiral of all thoſe Seas. In the 
Year 1493, he went a ſecond time 
from Spain with 18 Sail, and found 
out the Ifland of Defire, all the 
northern Coaſt of the Iſland of Cuba, 
the Iſlands of Famaice, and Bori- 
en, and other ſmall neighbouring 
Iſlands. * In the Year 1497, he made 
another Voyage, in which he diſ- 
covered the Gulph of Paria, about 
450 Leagues off the Coaſt to Cape 
de Vela, and the Iſland of Cubaga, 
famous for the great Quantities of 
Pearls found therein. In the ſame 
Year Sebaſtian Cabot diſcovered 
New-England. In the Year 1499, 
Pierre Alphonſo Nigno, a Spaniard, 
diſcovered the Countries of Cymane 
and Curiana. The ſame Year Diego 
Lopez a Spaniard, diſcovered the 


Coaſt from the Mouth of the Ana- 
pes mel 


AE 


our; to Cape St. Augu ine. In the 


Year 1500, Vincent Yanes Pinſen, a 


ganiard, diſcovered the ſeveral In- 


of the t River of the Ama- 
* and Seher Cortel Real, a 
Portugueze, the Gulph of Se. Lau- 
rence, and the Iſland of Terra Nowa. 
In the Year 1522, Columbus diſco- 
yered the Coaſt from the River 
Hiquras to Nombre de Dios, and the 
Coaſt of Veragua. Alſo the ſame 
Year Roderic de Baitidas a Spa- 
ziard, diſcovered 200 Leagues of the 
Coaſt from Cape de Vola to the 
Gulph of Uraba. In the Year 
1508, Diego Niqueſa, a Spaniard, 
{covered about go Leagues of the 
Coaſt, from Nombre de Dios, to the 
Rocks of Darien. In 1512, Fobn 
Dias de Solis, a Portuguexe, found 
out the Coaſt of Brazile, from Cape 
St. Auguſtine, to the River De Plata. 
In the ſame Year, . John Ponce de 
Leon, found out the Coaſt of Florida. 
In1g13, the 25th of September, Vaſco 
Nugnes de Vaſcoa, a Spaniard, diſ- 
covered the South Sea; and after- 
wards the weſtern Coaſt of Golden 
Caftile. In 1517, Francis Har- 
mandies de Corduba, a Spaniard, 
found out the Coaſt of Futicar, and 
Jobn de Gyailva the Coaſt of Ta- 
baſco, to St. Fobn de Ulna; alſo 
Francis Garay, a Spaniard, diſco- 
vered the Coaſt from Flotida to Pa- 
auco. In 1519, Francis Magellan, 
a Portugueze, diſcevered the Streight 
of that Name. In 1529, Lucas Vaſ- 
es a Spaniard diſcovered the Coaſt 
een Cape St. Helen and the Ri- 

ver of Fourdan. In 1521, Ferdi. 
nand Magellan found out the Iſlands 
of Ladrones. In 1523 and 1524, 
Jobn Verazan, a . diſco- 
vered the Coaſt from Florida to the 
40th Degree of Latitude, in the 
Name of the King of France: The 
fame Year Noderic de Battidas, a 
Spaniard, found out the Country of 
St. Martha. In 1 525, Gonzales 
Aimenes, a Spaniard, diſcovered 


> > 
New Granada ; and Francis Pixarra, 
found out the Coaſt of Peru. In 
1828, Ambroſe Dolphinger, diſco- 
vered the Coaſt of YVene/vela,. in the 
Name of the Emperor Charles the. 
V. In 1531 Ferdinand Cortex, ſound 
out Chiametlan, Xaliſco, Cinaloa, 
and Cullacan. In 1534 and 7535. 
James * of St. Malo, diſcos 
vered all the Coaſt of Canada, 
reaching from the Mouth of the 
northern Inlet of the great River 
of Canada, to the River of Iroquois, 


and from the eaſtern Coaſt to the 


Gulph de Chateaux. In 1536, Pierra 
de Mendo%a, A Spaniard, found out 
a great part of the Inlets into Ris 
de Plata: And Almagro found out. 
the Coaſt of Chili. In the Year 
1538 Marke de Mxa, a Spaniard, 
diſcovered the Coaſt of Cinela, and 
California. In 1541, Francis Vaſ- 
ques found out the Province of 
Quirini. 33 . 
The Hiſtorians of this Country 
are very numerous, ſpme of them 
are, Acoſta, Herera, D: Laet, Diaz, 
Gagt's Survey, Antonio de Solis's Ac- 
count 'of the Conqueſt of Mexico, 
Alexander Urſina, Caſas, Conqueſta 
del Peru by Aguſtine de Zorala 3 
Vega's, Cieza's, and Acarete's De- 
ſcription of that Country, Seppe's, 
and del Tech's Voyage to Paraguay, 
Ly de Ovale's Hiſtory of Chili, 
Ogilby's America, all relating to the 
Spaniſh Poſſeſſions. And r the 
rench Settlements in North Ame- 
rica; you have Champlain, Geuxius 
and Mont, to Canada ; Fernand, 
Soto, and Nawraez, to Florida ; 
de la Salle, de la Hontain, and Fa- 
ther Henepin's Travels into North 
America. Alſo . Deſcrip- 
tion of Braxil, is well enough for 
the Dutch and Protugueze Acquiſi- 
tions there. For the Britiſb Part, 
fee the Br:t44 Empire in Ame- 
rica, Smith's Account of the firſt + 
Engii/h Plantations in Virginia, Le- 
derer's Diſcovery from Virginia to 
0 | the 
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the weſt of Carolina, the preſent 

te of Virginia, Accounts of the 
Diſcovery, and firſt Settlements in 

New-England, New-York, Mary- 
land, Penſilvania, Newfoundland, 
Voyage to Darien, Dampier's 
Voyages, Ligon's Hiſtory of Bar- 
bados, Sloane s Hiſtory of Famaica, 
Columbus's, Frobiſher's, Sir Walter 
Rahkigh's, Cawendiſb's, Hudſon's, Da- 
Vis's, Sparrey's, Mont's Voyages. 
There are alſo many Voyages to 
the South Sea, as Magellan s, ebald 
de Weert's, <Progy "I s Corneilſor's, 
Frezier's, Cook's, Wood's, &c. 

AmnicaBLEe Numbers, are ſuch 
that are mutually equal to the Sum 
of one another's aliquot Parts, as are 
theſe Numbers 284, and 220. For 
all the aliquot Parts 1, 2, 4, 5, 10, 
11, 20, 22, 44, $$» 110 of 220, 
are equal to all the aliquot Parts 
I, 2, 4, 71, 142 of the Number 
284. 'Theſe two Numbers are alſo 
Amicable Numbers wiz. 18416, 
and 17296. For the aliquot Parts 
I, 2, 4, 8, 16, 23, 46, 47, 92, 94, 
184, 188, 368, 376, 752, 1081, 
2162, 4324, 8648 of 18416, are 
equal to the aliquot Parts 1, 2, 4, 
8, 16, 1151, 2302, 4604, 9208 of 
r7296. | 

Van Schouten was the firſt who (I 
believe) gave this Name to ſuc 
Numbers at Sec. 11. Miſcellan. at 
the end of his Exercitationes Geometr. 
where he ſhews how to find them 

common Algebra, bringing out 

the firſt Pair above mentioned, by 
ſuppoſing one of the Numbers to be 
4x, and the other 4 x, and making 
an Equality between them and their 
ſeveral aliquot Parts, and bringing 
out the ſecond Pair above on 
tion'd, by ſuppoſing one of the 
Numbers to be 16 x, and the other 
16yz, and making an Equality 
between them and their aliquot 
Parts. | 

In the ſame Section he tells us, 
that Deſcartes gives the following 


* 


Theorem relating to theſe Numbers. 


If you take the Number 2, or an 
other produced from the Multipli- 
cation of 2, provided itbe ſuch, that 
if 1 be * from the Triple 
thereof, the remainder be a prime 
Number, and alſo if 1 be taken 
from 6 times the ſame, the re- 
mainder be a prime Number ; I 
ſay, that if that Number be ſuch, 
and this prime Number be multi- 
plied by thrice the ſame, the Pro- 
duct will be one of the Amicable 
Numbers, and the other will be 
the Product of the firſt and ſecond 
prime Numbers aforeſaid, multi- 
lied by the Square of the Number 
ſt taken. | £5 
It is eaſy to apprehend from the 
nature of theſe Numbers that there 
are but a very few of them, at 
leaſt to be ſet down and manageable 
by us; for 284, and 220, are the 
two leaſt; and the two next greater 
are 18416, and 17296. Thoſe who 
are curious may find out the next 
Pair, for I neither know what they 
are, or have any Inclination to do 
it. "A 
 AMwuniTion. A Name for 
Powder and Ball, and other Im- 
lements of War. Cannon, Mortars, 
Bc are ſometimes alſo called by 
this Name. The Quantity of Am- 
munition neceſſary for the Siege of 
a Place is ſhewn in the Cheualier de 
Saint Fulien's _ de la Forge 
de Vulcain, p. 126, & ſegg. where 
he brings three Examples of his 
own, ſpecifying particularly how 
much Ammunition was brought to 
the Sieges, and how much ſpent. 
But the Quantity neceſſary to de- 
fend a Place, you will find in Suirey 
de Saint Remys Memoires d Artil- 
2 Part 4. p. 292, & fen. 
om. 1. | 


Amenrscn, Are the Inhabi- 


4 


tants of the Torrid Zone, which 


are thus called, becauſe the Shadow 
of the Sun at Noon, falls at one fins 
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_of the Year towards the North; and 


at the other, towards the South. 
And when the Parallel that the Sun 


— 07 
Eaſt or Weſt Point thereof, and the 
Centre of the Sun, or a Planet or 
Star at its riſing or ſetting. As let 


moves in, is equal to the Latitude of H R be the Horizon, A G' the E- 


the Place, and on the ſame ſide the 

uator, the Moon's Shadow falls 
neither North nor South. See Va- 
reniuſs Geegr. gener. Chap. 27. 


. * 
MPHIPROSTILE, in Architec- 
ture, is a ſort of a Temple of the 


Ancients, having four Columns in 


the Front, and the ſame Number in 


the hinder Face. Viitruvius gives 


the Deſcription, C. 1. Lib. 3. 
AMPHITHEATRE. Averyla 
Building of the Ancients either 


round or ovalar, having a Pit, and 


a" great number of riſing Seats 


within it, whereon the People uſed 


to fit to ſee barbarous Shews, as the 
Combats of Gladiators, of wild 
Beaſts, c. There were ſeveral of 
them, as the Amphitheatre of Ve, 
pafian, vulgarly called the Coliſeum 
at Rome, the Amphitheatre of 
Flavius; the Amphitheatre of Sta- 
rilus Taurus, a Friend of Auguſtus's 
at Rome, the Soldiers Amphitheatre 
at Rome, the Amphitheatre at Ve- 
r0na,and the Amphitheatre at N;/mes 
in Languedoc in France; the Re- 
mains of all which are ſtill to be 
ſeen. See Deſgodetz in his Edifices 
Antiques de Rome.  Owerbeke's Re- 
liquiz antique urbis Rome. Mont- 
faucon's Antiquities. Trattato degli 
Amfiteatri del Marcheſe Scipione 
Maffei. Fontana del Amfiteatri 
Havio. | 
AMPLITUDE, is an Arch of the 


Horizon, intercepted between the 


0 


quinoctial, O the true Eaſt or Weſt 
zoint of the Horizen, and 8 the 


Centre of the Sun or a Star at its 


riſing or ſetting ; then the Arch O8 
of the Horizon is the Amplitude, 
which is either ortive or occaſi ve, 
northern or ſouthern... 

As the Coſine of Latitude: Ra- 
dius :: Sine of, the Sun's or Star's 
Declination : Sine of Amplitude. 
It is of uſe in Navigation, to find 
the Variation of the Compaſs. See 
more in Wolfus's Elemen. Aſtron. 5. 
196. and his Geogy. F. 299. in the 
Fournal des Obſervations Phiſigues, 
Mathematiques & Botaniques,” made 
in America from the Year 1707 to 
1712, by Father Feuillie, at the 
"Command of the King of France. 
See alſo Dechales's Mundus Mathe- 
maticus, Lib. 7. de Navigations. 
Tom. 3. Fol. 335. & fe. 

AMPliTUuDE MAaGNETICAL, 
is an Arch of the Horizon contain*d 
between the Centre of the Sun at 
his riſing or ſetting, and the Eaſt 


or Weſt Point of the Compaſs. It 


is found by an Amplitude or azi- 
march Compaſs, by. obſerving the 
Sun at his riſing or ſetting, and is 
always equal to the Difference be- 
tween the true Amplitude, and the 
Variation of the Compals. 
ANABIBAZ ON. The northern 
Node of the Moon is ſometimes ſo 
called. | | 
AnacamPTicks. A Name given 
by .the Ancients to that Part of 
Opticks which treats of Reflexion, 
being the ſame which we now call 
Catoptricks. : | 
Anacuronism. A Miſtake in 
Chronology. | 5 
Ax AcLA Tricks. An ancient 
Name for that Part of Opticks 
which treats of Refraction, being 


the ſame we now-a-days call Diop- 


D 2 tricks. 
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tricks. See the Compendium of Am- 
brofius Rhodius, a mathematical Pro- 


feſſor at Wittenburg, in Lib. 3. Op- 
tice, p. 384. & ſegg. | 


ANALEMMA. An aftronomical 


nſtrument, being a circular Plate 


either of Braſs or Wood, containing 


A Projection of the Circles of the 


Sphere, from an Eye placed at an 
infinite Diſtance in that Diameter 
of the Sphere which paſſes thro' the 


Eaſt and Weſt Points of the Ho- 


rizon, wherein the Solſtitial Colure, 
and all Circles parallel to it, will 
be concentrick Circles. All Circles 


. oblique to the Eye will be Ellipſes, 


and all Circles 'whoſe Planes paſs 
thro' the Eye, will be right Lines. 
The uſe of this Inſtrument is to ſhew 
the common aſtronomical Problems, 
which it will do very eaſily, but not 
over and above exact, unleſs it be 
very large. N 


The Inſtrument is very ancient, 
being handled ſo long ago as by Pto- 


lemy himſelf in a peculier Treatiſe, 
which was afterwards publiſhed 
with a Commentary upon it by 
Frederick Commandine. The beſt 


. Treatiſe (at leaſt of the Conſtruc- 


tion) of this Inſtrument, is in Au- 
tonius's Opticks, Lib. 6. See alſo 
Taquet's Optic Lib. 3. c. 7 f. 208 


Mith, im his Treatiſe of the Sphere, 


c. 1. Harris's Lexicon, under the 


Word Analemma, and Dechales, Lib. 


2. de Afrolabiis f. 127, & ſeqgq. 
Tom. 4. Mundi Mathem. : . . 
AnaLocy. The ſame as Pro- 
portion; which ſee. 
AxALYSsIS. This properly is a 
Reſolution of any thing into 'its 


component Principles, or taking 


its Parts all to pieces, in order to 
diſcover the thing. And in Mathe- 


maticks it is the Art of diſcovering 


the Truth or Falſhood of a Propo- 
ſition, or its Poſſibility and Impoſſi- 
bility, by ſuppoſing the Propoſition 


ſuch as it is, that is, true; and ex- 
amining what follows from thence, 


. 


ANA 


until at length we come to ſome 
known or evident Truths, or ſome 


fibility, of which the firſt Pro- 


Im 
poſition is a neceſſary Conſequence, 


thereby to conclude the Truth or 


Impoſſibility of that Propoſition, 


which may afterwards be demon- 
ſtrated by Compoſition, from the Re 
aſſumption of the Reaſonings where 
by it was per formed and finiſhed. 
The Analyſis of the ancient Geo- 
metricians, which may be called 
Geometrical Analyſis, conſiſted in a 
judicious Application of the Propo- 
fitions of ſeveral Books, (ſuch as 
Euclid's Data, Apollonius de Secti- 
one Rationis, de Sectione Spatii, de 
Tact ionibus, de Inclinationibus, de 
Locis Planis, de Sectionibus Conicis. 
Ariſteus de Locis Solidis, Euclid de 


Locis ad Superficiem, Eratoſthenes de 


Medietatibus; Euclid's Pori/ms ; and 


-other Books, to the Number of 31, 


(as we learn from Lib. 7. of Pappus's 
Collectiones Mathematice) proceed- 
ing Step by Step from one known 
Truth to another, till they arrived 
at laſt to that required. Examples 
of which may be ſeen at Prop. 10, 
117, 155, 204, 205, of the ſaid 7th 
Book of Pappus. The Ingenious 


Hugo d*Omerique too, in his Analyſis 


Geometrica, has endeavoured to re- 


ſtore this Inge 0g of the Ancients ; 
e 


where he has ſet an Example wor- 
thy the Imitation of all thoſe who 
have at heart the true and genuine 
Way of ſolving Geometrical Pro- 
blems, tho? it muſt be confeſs'd, that 
Algebra, which may be called an 
Arithmetical Analyſis, is the moſt 
ready, and general Method, (but not 
always the ſhorteſt and moſt elegant) 
that has been hitherto found out, or 
perhaps ever will, for this Purpoſe. 
AxALYs 1s of Infinites, the ſame 
with Fluxions ; which ſee. 
AnaLlyYs1s of Powers. The ex- 
traction of Roots, or Reſolution of 
Powers. | 
ANALYSIS of Situation, A Bra- 
; gadoci⸗ 


bas not been 
Public. 


viſible to the naked Eye, 


it after a manner 
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. 
adocio Term of Volßus in his Elem. 
athem. attributed ro Mr. Leibnitz, 


where he ſays that this latter would 
ive the Solutions of Problems by 


from what has been hitherto known. 
or thought of. But alas ! the Dream 
yet diſcovered to the 


AnDRoOMEDA. A ſmall northern 
Conſtellation, conſiſting of 27 Stars 
PF | RP - 

egaſus, Caſſiopeia, an erſeus. 
She — on Woman chained 
to a Rock. The Poets have many 
Fictions concerning her. 
called Mulier Catenata, Perſea, Vir- 
go Dewota, and by ſome Vitulus Ma- 
rinus Catenatus. Shiller makes her 
the holy Sepulchre. Har ſdor , will 
have her to be Abigail, 1 Sam. xxx. 
5. and Weigel changes her into the 


Arms of Heidelburgh. 


ANEMOMETER. An Inſtrument 


to meaſure the force of the Wind, 


invented by Wolfus in the Year 
1708, and firſt publiſhed by him, 

no 1709, in his Areometry. As 
alſo in the Ada Eruditorum for 


1709, and in the Areometry belong- 


ing to his Elem. Matheſeos : And in 
his Mathematical Dictionary. He 
ſays, he tried the goodneſs thereof ; 
and tells you that the inward Struc- 


ture thereof may be preſerved, even 


to meaſure the Force of running 
Water, or that of Men and Horſes 
when they draw. 

AxEemoscoPE.. An Inſtrument 
ſhewing at any time which way the 
Wind blows, that is, from which 
of. the 32 Points of the Compals it 
comes, by means of an Hand or In- 
dex moving about an upright Cir- 
cular Plate ; which Index is turn'd 
about by an Horizontal Axis, which 
Horizontal- Axis 1s, turned about by 
an upright Staff, at the top of 
which is the Fane, moyed about by 
the Wind. - Theſe are very common 
about London, as at Buckingham- 


quite different 


She is 


ANG. 
Houſe, S. Fames's, my Lord G- 
. 1 &c. See a more parti - 
cular. Deſcription by Vitruvius, Ca- 


ſatus in his Mechanicli, agg” Cap. 


. and Ozanam in his Mathem. 


DiRimeary. | a 
Wolfus, in his Mather. Lexicon, 
ſpeaks of an Anemoſcope, conſiſting 
of a little wooden Man, which by. 
its riſing and falling in a: Glaſs 
Tube, ſhews the Change of the 
Weather, and the Alteration in 
the Gravity of the Air, which was: 
the Invention of Otto Guerict, who 
mentions it in Lib. 3. Experimen« 
torum Magdeburg. c. 20. f. 100. 
But makes a Secret of it, which he 
would not diſcover. But at length 
Mr. Comiers Profeſſor of Mather. 
at Ambrun, has diſcovered it in the 
Acta Eruditorum, Anno. 1684.p. 26, 
& /eqq. where he would have the 
Homunculus to be moved up and 
down by the riſing and falling of the. 
Mercury in the ee | 3 
AxGLE, is the Inclination of 
two Lines meeting one another. As 
let the Line AB, meet the Line 


B „„ 
CB in the Point B: Then is their 
Inelination or bending towards each 
other, an Angle. | : 

Angles are of vaſt uſe, not orfly 
in Geometry, but almolt in all. 
other Parts of Mathematicks. The 
nature of Figures cans, be ex- 
PIs without them: hey are 

alf the Subject of Trigonometry, 
and have much to do in Geography 
and Aſtronomy. < | 

Axor AcurTE, is the Angle 
A BC, being leſs than a right Angle. 

AxcLEs ADJACEXT, are ſuch. 
that have the ſame Vertex, and one 

; | D 3 common 


. 


ANG 
common Side continued out, as the 
Angles ABC, CBD are Adjacent 


” Wl" 


| | Angles, and both taken together, 


are always equal to two right 


Angles, (13. 1. Excl.) And if the one 


be acute, the other will be obtuſe, 


and contrgriwiſe. 


ANGLE of Contact, is the Angle 


Which a right Line that touches a 


Curve Line makes with it. As let 
the right Line A B, touch the Circle 
& in the Point D: Then is the 


Angle A DX which the right Line 
AB makes at the Point D of Con- 
tat, an Angle of Contact. 

Euclid, in Prop. 16. Lib. 3. has 


demonſtrated an admirable thing 


regarding a circular Angle of Con- 


tact, vis. That it is leſs than any 


given right-lin'd Angle. And this 
has given riſe to many Diſputes a- 
mongſt the Geometricians about how 


it ſhould happen, and to many ſur- 


prizing Paradoxes. To account for 
which, they have involved them- 
felves into much Abſurdity and 


Error. The good old Clavius, and 


Peletarius, a Profeſſor of Mathe- 


maticks in France, had a long Diſ- 


pute about it, as you may ſee in Lib. 
3. of his Euclid, where the former 
aſſerts, and indeed rightly too, that 


an Angle of Contact, is of a different 


kind from a right lin'd Angle, 


having the ſame regard to it, as a 


ANG 


Line to a Superficies, or a Superficies 
to a Solid ; and that becauſe if it be 
never ſo often multiplied, it will 
never be equal to, or exceed any 


the leaſt right-lin'd Angle. But 


Dr. Wallis, m a Diſcourſe of the 


Angle of Contact, publiſhed ' in f 
his Arithmetick of Iafnites, does 


wrongly (as I think) with Pele- 
tarius, ſay it is no Angle at all. 


Taquet, in his Euclid too, at Schol. 


Prop. 16. Lib. 3. (where he gives 
us Paradoxes about the Angle of 
Contact) will not have any Angle 
whatſoever to be a Quantity. But 
a Mode or Quality only, and ſo ac- 
cording to him the Compariſon of 
Angles is not as to Equality and In- 
equality, but Likeneſs and Unlike- 


neſs. But alas this is a mere Fetch 


to anſwer his Purpoſe : A falſe 


Strain to account for his Difficulties. 


Angles of Contact are true. 
Angles, and may be compared to 
one another, tho*: they cannot to 
right-lin'd Angles; they being in- 


_ finitely ſmaller than theſe ; for the 
circular Angles A DF, AD G, of 
Contact, are to each other in the 


reciprocal ſub-duplicate Ratio of 


the Diameters DC, DE. And if in- 


ſtead of Circles, the Curves had been 
Parabolas, and the Point of Contact 
D, the Vertex of their Axes; the 
Angles of Contact would. have been 
then reciprocally in the ſub-dupli- 
cate Ratio of their Parameters. 
But in ſuch elliptical and hyper- 
bolical Angles of Contact, theſe 
will be reciprocally in the ſub-du- 


plicate Ratio of the Ratio com- 


pounded, 
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pounded of the Ratios of the Para- 
meters, and tranſverſe Axes. 


Hence a circular Ang 
tat may be divided into any Num- 


ber of equal Parts by circular 


Arches, or into any given Ratio. 
If GBD be a common Parabola, 

and EF a Tangent to the Vertex 

at B, and ABC be a cubical Para- 


bola, which E F touches in B, that 


is, if the Abſciſs B P be called x, and 
the rectangular Ordinates PQ, PR, 
be called y: if 1 x y be æ x, in the 


[| IR. 
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common Parabola, and 1 * hx 
in the cubick one, and if other pa- 
rabolical Curves were deſcribed to 

the Abſciſs or Tangent EF, being 

ſuch that y==zx+, xs, Nx, Kc. 
then will the parabolical Angle of 
Contact R BP de infinitely greater 
than the cubical parabolical Angle of 
Contact QB P, and this here Angle 
of Contact infinitely greater than 
that of the Curve, whoſe Equation is 
J=x*, and that of this latter Curve 
infinitely greater than that of the 
Curve, whoſe Equation is y==x5, 
and fo on ad infinitum. And more- 
over, between the Angles of 
Contact of any two of this kind, 
may other Angles of Contact be 


found ad infinitum, that will infi- 


nitely exceed each other, and yet the 
reateſt of them are infinitely leſs 
any the leaſt right. lind Angle; 


ſo alſo *=x3, N, yt==x5, Kc. 


denote a Series of 'Curves, of which 


every ſucceeding one makes an Angle 

with its Abſciſs, infinitely greater 
than the preceding one, where it 
may be obſerved that the Angle of 
Contact MAP, at the Cuſp A 


le of Con- 


Series of 


— 
ANG 


theſemi - cubical 
e ere | 
e expre 
| = 5 
* — is in- 
nitely greater 
P than any cir- 
| cular Angle of 
Contact which 
Q is of the ſame 
- kind with a pa- 
| | rabolical one, 
This wonderful and almoſt in- 
comprehenſible Doctrine, was firſt 
advanced by Sir 1T/aac Newton, in 
Schol. Lem. 2, at the beginning of Lib. 
1. Princip. Mathem. as alſo in his 
Treatiſe of Fluxions ; but without 
any ſort of Proof or Demonſtration. 


A 


The whole I believe depends upon 


theſe two things, that thoſe Angles 
of Contact are infinitely greater 


than others, when any one evapeſ- 


cent or infivitely ſmall Subſtance of 
the former, is infinitely greater than 
any one of the latter. And when 
x the Abſciſs of any Curve becomes 
infinitely ſmall, x, x*, x*, x*, &c. 
and x, X, xi, Kc. will be a 
Quantities decreaſing, 
whereof any one of the former, will 
be infinitely greater than that next 


following it. And x, x, #7, xt, 


Kc. &, x3, x3, &c. will be a Series 


increaſing in the ſame manner. 


AncLeg Cugyv'pd LINE, is the 
mutual Inclination of two Curve 


Lines, meeting in one Point, in the 


ſame Plane, as the Angle AC B 


contain'd under the two Curves 


B C, A C in the ſame Plane meetit 

| in the Point 
C, is a Curve- 
lin'd Angle. 
Under this 
Denomination 
are contain'd 
the -Cury'd- 
line Angles, 
MES made upon a 
22 | "_ from the 
ereographi- 
oal 


Ran a 7 
7 


N 

cal Projection of the Circles of the 
Sphere, which may all be meaſured 
by Rules laid down in Treatiſes of 
that Projection. , Ro 

If AC, BC, be circular Arches 
whoſe Radius's are the equal right 
Lines DC, EC; the right-lin'd 


- Angle DCE will be equal to the 


curv'd Line Angle AC B; for ſince 
the Angle DCB is = E CA. If 


Angle DCE, there will remain the 


right Line Angle-DCE, equal to 


the curv'd Line Angle AC BB. 
„ ANGLE oF ELEvaT1on, in Me- 
chanicks, is the Angle which the 


Line of Direction of a Body (uſually 


à Ball) projected with any force, 


makes with an Horizontal Line. 


Callileus, in his Dialogues of Motion, 
was the firſt who has ſhewn that this 
Angle muſt be 45 Degrees, to cauſe 
the projected Body to go to the 
greateſt Diſtance or Range poſſible, 
with the ſame force, and that at E- 
levations as much above 45 De- 
grees, as under it, will fly to the 

ame | Diſtance. And on the con- 
trary, when the Line of Direction 
is parallel to the Horizon, the 
Range will be the ſhorteſt poſſible. 
This is demonſtrated by Dr. Keil, 
in his Introduction to true e ; 

by Mr. Cotes, in his Harmon. Men- 

ſurarum; by Wolfius, in his Me- 
cCchanichi, and many other Authors. 

But it is grounded upon a Suppoſiti- 
on, that the Projectile ſuffers no Re- 
ſiſtance from the Air it moves thro', 


the fartheſt horizontal Range not 
to happen from an Angle of Eleva- 
tion of 45 Degrees, but from an 
Angle ſomewhat lefs, (See Euler's 
Book de Motu) and that all the 
+ Ranges under 45 Degrees of Eleva- 
tion, are a little greater than when 


the Elevation are equally diſtant 


from the 45th Degree above it. 
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T 
- AnGLzs : ConTicuovs, See 
Angles adjacent. n 
Anorzs Equart. are ſuch 
(right-lin'd ones) where the Arches 


of Circles deſcribed from the an- 


gular Points, and intercepted be- 


tween the Sides, are proportional 
to their reſpective Radius's: As let 
the Arches AC, F D of Circles 
| deſcribed from the Centres or an- 
from each be taken the common 1 | 


% OE RT OR 
gular Points B E, N roportional 
to the Radii BC, DF; then are 


the Angles ABC, D E F, equal. 
AncLes EquaL (s0L1D,)” are 


ſuch as are contained under equal 


Numbers of equal Plane Angles. 
ANGLE OF EMERGENCE. That 
which any Body (moſt commonly 
a Ray of Light) projected from one 
Fluid or Medium (as Air) into ano- 


ther, makes at its going out of the 
latter Fluid or Medium (as Water 
or Glaſs, whoſe Surfaces are parallel 
Planes,) with a Perpendicular to 
"thoſe Planes; as let AB, CB be 
parallel Planes bounding Water or- 


Glaſs, and ſuppoſing a Body pro- 
jected in the Direction F E, 2288 
into theſe at E, and goes out at G, 


K, HI 


which it really does; and this cauſes TAS 


in the Direction G H. Let G K be 
perpendicular to A B, CD, then is 


the Angle K G H an Angle of E- 


mergence. 


- 


he Sine of the Angle of Emer- 


ence, when the projected Body 
be us | 28 paſſes 
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ANG 
paſſes quite thro' the Medium, is to 
that of Incidence, in a conſtant Ra- 
tio. But when the proje&ted Body 
flies back or out of the Medium, 
the ſame way it came in, without 
paſſing quite thro” ; the Angle of 

mergence, will always be equal to 
the Angle of Incidence, which. is 


the caſe of Cannon Balls, ſhot' ob- 


liquely into the Water, or even 
light Earth, or flattiſh Stones that 
Boys throw into the Water to make 
Ducks and Drakes, as they ſay : 
All of which will come out again, 
and perhaps ſeveral times, according 
to their Velocity, Figure, and the 
Obliquity of the Incidence. 
Sir Jſaac Newton, Set 14. Lib. 1. 
Princip. Mathem. Philoſ. Natur. has 
given moſt ingenious  Demonſtra- 
tions of theſe two uſefal and funda- 
mental Propoſitions, by n 


the immerging Mediugns to confi 
of Particles that unify attract 
the N Body in its Paſſage, 
and from thence concludes the Line 
E G, thro' which it paſſes, to be a 
Parabola ; and then ſhews how 
the ' firſt Propoſition follows from 
the Nature of the Parabola. And 
as to the ſecond,” he gathers that 
from a Propoſition founded upon 
.the firſt, viz, That the Velocity of 
the Body before the Incidence, is to 
that after it is emerged, as the Sine 
of the Angle of Emergence is to 
that of Incidence ; and from this he 
deduces the faid Propoſition, to- 
gether with the following one; that 
the Motion before the Emergen- 
cy, muſt be greater than that af- 
ter it, to cauſe the Body to be re- 
flected. 4% 5185 8 
Hence the famous catoptrical 
Propoſition, that the Angle of In- 
cidence is equal to the Angle of 
Reflexion, follows as a * 


| +wiz. by ſuppoſing” the Depth or 


Way of the Emergence to become 
infinitely ſmall, or the Body to be 


Conſideration,” Whe 
have a Ray of Light to be of a 
cp any or rather right- - 
angled Paralle 


the Su 


Jones in his Synop/þ 
and: Na, "in . Dioptrichs and 


4 * | 


"ne 
reflected at the Point of Incidence, 


without entering at all into the 
Medium | 


The two Propoſitions aforeſaid, 
are inveſtigated or proved after other 


ways by Authors ; particularly 
Dr. Barrow, in his Lectiones Optice, 


deduces them from a very remote 
where he would 


ogram,and to revolve 
_ its coming to touch 
rface ſeparating the Me- 

See Leck. 2. Others, as Mr. 
Palmariorum, 


about 
diums. 
Catoptricks, ſhew how this happens, 


by inquiring after a Point in the Sur- 
face ſeparating the Mediums, ſuch, 


that the time a Ray paſſes from one 


given Point in 'one Medium to 
another given one in the other Me- 


dium, ſhall be a Minimum (to ſhew 


the conſtant Ratio of the Sines of the 


- Angles of Emergence and Incidence) 
and that the Aggregate of the 


Lines drawn from one given Point 
in the upper Medium to another in 
the ſame, ſhall be a Minimum (to 


ſhew the equality of the Angles of 


Reflexion and Incidence.) See in 
Wolfius F. 35. Diop. and 24 Catop. 
See alſo Dr. Gregary's: Optichs, &. 


Sir ſaac. Newton, in his Optiche, 
Prop. 6. Part 1. has ſhewn the truth 
of the conſtant Ratio of the Sines 
of the Angles of Incidence and 
Emergence ; and Dr. Keil, in his 
Vera Phyfica the truth of the Equa- 


lity of the Angles of Incidence and 


Reflexion; both after a different 


manner than thoſe hinted at before, 
by the Reſolution of the Motion 
of the Body into two, the one pa- 
rallel, and the other perpendicular 
to the Surface of the Fluid or Me- 
dium, Sc. See Mr. Grawve/ande 
alſo, in his JIrfiitutiones Philo. 


Newtonian. Lib. 3. Part 2. C. 6. 


ANGLE 


ANG 


Avert or Ixcip ze, is that 


which the Line 1 
ſtriking Body (as a Ray 
t.) makes at the Point where it 
Arſt touches or comes at the 


i trikes againſt, with the Perpendi- A! 
eular to the Surface of the Body it 


Anouk or Rrrrzxton, is that 


Angle of trcidence, and FBC 
the Angle of Reffexionz and v 
the Equality of theſe two An 
n Science of Catoptri 
entirely founded. 


ANGLE or REFRACTION, in 


Dioptricks, is the Angle which a 
Ray of Light refraQted makes with u 
Ray of Iueidence, continued out be- 


— — — 2 As — * 


periment, it will be eaſy to compure 


E de the refracting Super ies. 
MNa Ray of EI WY LED 


DE, then is GNF the 


dhe refracted Angle, is found to 
_ invariable. If the Refraction 
from Air into Glaſs, it will 
> | greater than 114 to 76, but 
RY . that is, ently: 


vis. That t 


E 


that Ray refracted. Alſo let N H be 


the Continuation of the Ray of In- 
cidence, then is FN H the Angle 


of RefraRion. 


| ANGLE REFRACTED, is the 
Angle which a refrated Ray makes 


e. gere Ctr > 


The Ratio of the Sine of 
1x of Incidence to the Sine 


TE 


in Nee N ir 
WE: too, in his Gags 
3. Lib. 3. 


Deſcartes in Trad. — end 
ITY 10. Nag 222. found that 
the Ratio a- 


as 100-20 53. 
3: N 
and the correſpondent re- 


be obferv'd by Ex- 


the refracted Angles anſwering to 
every Angle of I —— — 


(ie Ari: 'Lucis et Unbre, 
 da6. 8. Part 1. c. 2) and Zahaz 
i ann F 2. Sm. 1. 


©. 2. . pak, of Ap} Gy, when the 

Angle of Iacidence is 700, they found 

the refracted Angle to be 380 go. 
When a Ray moves out of Air into 


Sula, or out of a rare Medium 


into 


rb 


M t ee AH Am Aa 


ANG 
into a .denſer one, che refracted 


Angle is always leſs a 


of Incidence; and when the 
Aude of Incidence is nothing, the 
refracted Angle will be ſo too. 
5. If the ac Incidence be 
us than 20% y moves out 
of Air into Glaſ: 3 the refracted 
Angle will be nearly one third Part 
of the Angle « of lncdenge, .and this 
is the Principle that Kepler, and 
after him molt A cher W ra Op- 
ticks have uſed to 2 in che Re- 
fractions in Glaſs ; imitating 
Hlbazen, and Fitellia, * — ſought Cu 
after.the Law of Refraction in the 


Ratio of te Angles, LOO 


ON, to be much longerthan ei ES 
then when theſe Roards — che 


of the fide A B, both within the 
Cube at K and without ĩt at L; then 
fince CK is the refracted Ray, and 
CL the unrefracted one, HCK will 
be the refracted Angle. and H C L the 
Angle of Incidence ; ſo that if 
CL be the Radius, HL will 
be the Sine of the Angle of 
Incidence, and HK that of the 
refracted Angle; ſo that if HK 
and . 2 — by 
an exa e of equal Parts, 

will have in Numbers the Ratio of 
the Sine of the Angle of Incidence, 
to that of the refracted Angle, and 
if inſtead of a Cube of Glaſs, you 


ANG 

arrive at the eciſe Truth. 
* 1 ways of ob- 
ſerving the Quantity or Law of Re- 


rat 5-1 {to be found here and there 
in Authors] whereof the following 


nn ay 4.38 hx be Hom 
moſtly DOS. in — Let 


at "wha 
is another NABI fix'd at 
— ht Angles, having the fame 
heihe CH 8 
and ſuppoſe their common 


breadth IN, to be greater than the 
fidelH of the Cube, and the length 


4 Ws Szell. 
— F. 1 


323 
— — 


n RD 


e 


f 
_ 
bt 


1 


Rays AB, 


* 
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and the refracted Angle toright ones 
is conſtantly the ſame. Kepler alſo. | 
was very near finding out this Writers; among which, ſee Noel. 


ANG 


ſlances, appears equal, bigger or leſſer 


than others, as may be ſeen in optical 


Theorem, who at Prop. 5, 6. in his fius Cap. 5. Elem, Optic. The an- 


Tra#. called Paralipom. in Vitel- 


_ Tiontmn, lays down theſe Secants for 
the reſpective Meaſure of Refrac- 


tions. a, th 
ANGLE MIXT-LIN'D, is that con- 


tain'd under a right Line and a 


curve Line, as the Angle ABC. 


* = 
KEY . FEW. 2 
| 545% 7" 2” a; ; INE 


a. 


Axers onBLiquE, is oneleſs or 


greater than a right Angle. 


ANGLE OBTUSE, is one that is 
* r a right Angle, as the 


* 8 


= 
* 


- AncLE oPTICK OR or Vision, 
is the * ABC, which two 

B, iſſuing from the ex- 
treme Points A, C of an Object, 
forni at the Centre of the Eye. 


- 
: 


wy 


The apparent Magnitude of an 
Object is meaſured by this Angle. 
Thoſe things which are ſeen under 
a greater 3 appear to be 
greater, and thoſe under a lefſer, 
to be leſs ; and thoſe under an equal 
one, to be equal. This ſame Angle 
is alſo uſed in Opticks, to ſhew how 


one Object under given Circum- 


cient Opticians, as Euclid, Ptolemy, 


Alhazen and Vitellio, formerly uſed. 
theſe Angles to explain how one 


Thing or Obje& appears great or 
W | 
Axl or COMMUNICATION, 
in Aſtronomy, is the difference 


detween the true Place of the Sun, 
ſieen from the Earth, and the Place 
of the Planet, when reduced to the 
8 pes ne as let TF be the Orbit 
; t 


f the Earth, TA PG the Orbit 
of a Planet P, and 8 the Sun; let B 


i x 


be the Place of the Planet reduced 


to the op we then is the Angle 


TS B the Angle of Commutation: . 

As the Sine of the-Angle of Com- 
mutation, to the Sine of the Angle of 
Elongation, ſo is the Tangent of the 


heliocentrick Latitude of a Planet to 
that of its geocentrick Latitude. 


ANGLE RIGHT, is that which is 
made by two right 
Lines perpendicu- 

lar to r other, 

8 as the Angle A. 
TA + This always is e- 
N —— qual to that con- 
tiguous to it, and the meaſure thereof 
is 90 Degrees. | 
ANGLE PLaNE, is the mutual 
Inclination of two Lines in a' Plane, 
meeting in one Point. 
- ANGLE RIGHT-LINE, is that 
made by 'two right Lines meeting 
ö ; | | In 


ANG 
in one Point, viz. whoſe Sides are 
right Lines, as the Angle B. 


- o 
* Po 


1 1 


; B 
1. The Quantity of a right-lin'd 
Angle, is not -meaſured by the 
length of its Sides, it being no ways 
proportional to them, but by the 
Arch of a Circle deſcribed within 
the Angle, intercepted between the 
Legs of the Angle, whoſe Centre is 
the angular Point ; that is, if there 
be an Angle given, and you want 
to meaſure it, you need only find 
the number of Degrees contained in 
the Arch of any Circle deſcribed 
within the Angle, 
gular Point, intercepted between 
the ſides of the Angle ; and that 
number of Degrees 1s the meaſure 
of the Angle. This follows from 
Prop. 33. Lib. 6. and Prop. 1. Lib. 


* 


12. Euclid. (ſuppoſing a Circle to 


be a Polygon of an infinite number 
of Sides.) "$8 

The Doctrine of right-lin'd 
Angles, is of great uſe, as well 
in the Theory as Practice of Geo- 
metry, becauſe they are principal 

parts of all right-lin'd Figures. 
2. No Angle can have for its 
Meaſure quite 180 Degrees, for in 
this Caſe one fide will fall into the 
ſame right Line with the other, 
that 1s, they will be both one right 
Line, and fo cannot form an Angle, 
they having no Inclination. And 
from hence there ſeems to ariſe an 
odd Paradox, wiz. That the Ag- 
gregate or Sum of ſeveral Angles 
ſhall be no Angle at all. 

3. The Sum of all the Angles 
that can be made at the ſame Point, 
conſiſts of 4 right Angles, whoſe 
Meaſure is 360 Dogrovs | 


Figure, when all 


from the an- 


- = 


HMM: 
4 The Sum of all the internal 


or inward Angles of any right - lin d 
Figure, is equal to twice as many 
right A 


ngles, excepting 4, as the 
Pigure — ſides; this follows from 


Prop. 32. Lib. 1. Euclid. and the 


Sum of all the external Angles, 
which are the Angles without the 
e Sides are ſe- 
verally produced, make 4 right 
Angles ; this follows alſo from Prop. 
13. and 32. Lib. 1. Euclid. See 
Clavius, Barrow, and other Ex- 
pounders of Euclid. 

But here we ought to obſerve, 
that when a right-lin'd Figure has 
one or more Angles which open 
outwardly, as the Angle BCD of 
the Trapezium ABCD ; what is 


” . B 7 1 


ſition, is the ſum of the Angles 
AC B, AC D made by drawing the 


Line AC from the oppoſite Angle 
BA D: for if otherwiſe, you would 


underſtand the Angle BC D, which 
according to the Definition of an 
Angle, muſt be one Angle of the 
Figure, the Propoſition 1s falſe. 

5. Angles in practical Geome-, 
try, are meaſured upon Paper 
with a Line of Chords, or Protractor, 
and upon Ground or at Sea with a 
Theodolite, Circumferenter, Qua- 
drant, Croſs Staff, Ic. as may be ſeen 
in the uſes of the ſeveral Inſtruments. 

6. A given Angle may be mul- 
tiplied any number of times geo- 
metrically ; but on the contrary, 
you cannot divide one geometrically 
into any number of equal Parts. 
But the Cycolid will aſſiſt us in doing 
this thing univerſally. 

AnNGLEs 
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 Ancurs ALT EANATE. Theſe 
de the Pairs of acute or obtuſe 
Angles made by a right * 
e parallel right Lines, bein 
Ways equal to one another. F. i 

if A B be parallel to CD, and the 
Line GH cuts them in J and K, 


then are the Angles AI K, DK 1, 
und BI K, I KC alternate Angles. 

AncLs at the Centre of a Circle, 
is an Angle whoſe Vertex or an- 
=_ Point is at the Centre of a 

ircle, and whoſe Legs are two 
Radius's or Semi-diameters of that 
Circle. 


Auer at the ry of a 
Circle. See Angle in a ment. 
ANGL= of a Segment, is the Angle 


which a chord Line in a Circle 
makes with a Tangent at the Point 
of Contact: As let the right Line 
AB touch the Circle in C, then 


a Chord DC be drawn, the 
£6 ho Dis an Angle of a Seg- 


A 


ment ; the meaſure: = this , 


AN G 


— 

half the Ach CD; 
the „ le 2 5 uclia = 
rop. 32. Lb, EL In like 
— & the meaſure of the Angle 
DCB is half the Arch DEC, 2 


Angle DE C being equal to it; but 


DCB is called the Angle of the 


greater Segment, _—_ 4 CA the 


_ of the leſſer $ 4 
ANGLE it @ 2 is that 
which two Chords of a Circle make 


with each other at its Periphery. 


AB, CB! are two Chords of the 


Circle ABCD, making an Angle 
bee, - Periphery, hieh ! is called 
e in a Segment; this Angle 
is 1 bal of the Angle AEC at th 
Centre, which two Radius's AE, 
CE, make with each other, and 
has for its meaſure half the Arch 
ADC, upon which it ſtands, as 
you will find in Prop. 30. Lib. 
+ Euclid. Moreover, Angles 
ABC, AGC, AFC in a Segment, 
or which ſtand upon the ſame Arch 
ACB, are equal to one another. 
When the Arch A BC (Fig. 1.) is a 
Semi-circle, ABC will be a right 
Angle. When it is (Fig. 2.) greater 
than a Semicircle, the ſaid Angle 
will be acute. When it is (Fig. 3.) 
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: lefs, chat Angle 
Euclid has demonſtrated theſe at 
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Prop. 31, 32. Lib, 3. The Angle 


ABC (in Fig. 1 is called an 


Angle in a Semi-tircle. That (in 


Fig. a.) an Angle in a greater Seg- 
ment; and that (in Fig. 3.) an Angle 


ina leſſer Segment. 
AnGLE of @ Semi-cincle, is the 


Angle which the Diameter of a 
Circle makes with the Circum- 


ference, concerning which Euclid, 
(Prop. 16. Lib. 3. ) and others have 
iven the following Paradox, vix. 
That it is leſs than a right * 
and at the ſame time greater than 
any acute right-lin'd Angle. This 
is 2 the Diſputes about the 
Contact; but neither it nor 
aradoxes are of any great uſe. 
ANGLE ia a Semi- circle, is an 
Angle in a Segment, whoſe Baſe is 
the Diameter of that Circle. See 
Fig. 1. under Angle in a Segment. 
ANGLE SoL1D, is the meeting 
of three or more Lines, not all in 
the ſame Plane, in one Point ; or it 
is an Angle contained under more 
than two Plane Angles, not being 
in the ſame Plane, and meeting in 
a Point. For Example, in a Room 
where the two Walls and the Ceil- 
ing meet, there a ſolid Angle is 
formed, by theſe Lines, which are 
the perpendicular common Sections 
of the-Walls, and the two common 
Sections of the Walls and Ceiling, 
alll meeting in one Point. 5 
Euclid has ſhewn, (Prop. 20, 21. 
Lib. 11.) That if a ſolid Angle be 
contain'd under three Plane Angles, 


any two of them howſoever taken 


are greater than the third; and that 
every ſolid Angle is contained under 
leſs Angles than four plane Angles ; 
ſo that the ſum of all the plane 
Angles, of which any ſolid Angle 
conſiſts is leſs than 360 Degrees. 
Solid Angles are equal, when they 
are contained under plane Ang les, 
equal both in Magnitude and Mul- 
titude ; and their Nature muſt be 


be ohtuſe.. 


ANG 

known, in order to ſhew that there 
can be but five regular Bodies. 
ANGLE SPHERICAL, is an An 
formed on the Surface of the Sphere, 
by the Interſection the two 
eater Circles; or rather, it is the 
nelination of the Planes of the 
two great Circles of the Sphere: 
As let A CBE be a Sphere, upon 
the Surface of which let two Arches 


of great Circles A B and CE cut 
one another in D; then is ADC 
or DBE a ſpherical Angle. 

The meaſure of a ſpherical Angle 
ADC, is the Arch of a great Circle 
AC, deſcribed from the Vertex D, 
as its Pole contain'd between the 
Legs A D, C D; or it is the diſtance 

f & Poles of the two Circles AB. 
CE. This follows, becaute the 
meaſure of a ſpherical Angle is the 
ſame as the Inclination of the Planes 
of the great Circles forming it, 
and the meaſure of the Quantity of 
the Inclination is the Arch AC; 
and from the Definition of the Pole 
of a great Circle. ; 

All ſpherical Angles: deſcribed 


about the ſame Point, are equal to 


four right Angles. 

ANnGLEs VERTICAL, are each 
oppoſite Pair of thoſe made by two 
Lines cutting or croſſing each other: 
as let the right Lines AB, CD cut 


'B 


ANG | ANG 
each other in the Point E ; then grees, which Magnitude they will 


are the Angles AE C, DEB, and not exceed, as may be ſeen in Frey- 
tag's Fortification ; all the Moderns 
make it above 100 Degrees. See 
Walfus's Elem. Architect. Milit. cap. 


CEB, AED vertical Angles. 
When. two right Lines or- two 

great Circles of the Sphere cut each 

other, the vertical Angles are equal. 


The firſt is ſhewn by Euclid, Prop. 


15. Lib. 1. and the other in moſt 
Treatiſes of ſpherical F r. 
try ; amongſt which /ee Wolfius 5. 
33. Elem. Spheric. | 
Acro A BasT10N, in For- 
© . tification, is the Angle BC D which 
the two Faces B C, CD of a Baſtion 
ABCDE make at the Point of 
the Baſtion. 
In the Dutch Fortification they 
make this Angle 3 of that of the 
Polygon, until it comes to go De- 


2. Nouvelle Maniere de Fortifier les 


Places, p. 25. Sturmiy too, in his 


Veritable Vauban, p. 150, 151. 
makes it obtuſe ; and all Ingeni ers 
apree, that this Angle muſt not be 
leſs than 60 Degrees, tho' Mr. de 
Ville, in his Fortification, ſays in 
Degrees is the beſt bigneſs for 
this Angle. See his Reaſons. Some 
call this Angle a Hand Angle. 

ANGLE of or at the Centre, (in 
Fortification) is the Angle CK H, 
drawn from two Angles C, H, 


(neareſt to each other) to the Centts _ 


K of a * r Figure. Theſe are 
found by dividing 360 Degrees by 
_ number of Sides that the Figure 


AnGLE of a Polygon, is the Angle 


which one Side of.a Polygon makes 
with the other. In regular Figures 
the a of this Angle is 180 


— if » be the number of Sides. 


AncLeE of the Tenaille, is the 


Angle C IH made before the Cour- 
tain by the two Lines of Defence 
CF, and EH. 

ANGLE FLANKING, is the Angle 


CFG made by the Line of De- 


fence CF and the Flank FG of a 
Baſtion. a 

In the ancient Fortification, this 
Angle is acute, as may be ſeen in 
Freytag's Book, and then the Angle 
EF G was a right Angle. Blondell 
makes it obtuſe ; but on the con- 
trary De Grave from Pagan, with 


moſt of the Moderns, a right Angle; 


which is look'd upon as more 
reaſonable. See Wolfius's Elem. Ar- 
chit, Milit. F. 64. Becauſe in this 
caſe the Face GH of the Baſtion 
has a ſtronger and better Defence. 

ANGLE re-entring or re-entrants 
by the French, is any Angle in For- 
= tification 


per 


ANN 


tific ation whoſe Point turns ihwards 
towards the Place; that is, thoſe Legs 
open outwards towards the Field. 
It is not eaſy to be fortified, as may 
be ſeen in the Writers of irregular 
. Fortification, where it is particularly 


handled ; amongſt which, ſee Vol. 
frus's Archit. Milit. F. 187. 

ANGLE SORTANT, or $ALIANT, 
by the French (in Fortification,) is 
any Angle whoſe Point turns out- 


wards, (ſuch as-thoſe of Baſtions, 


e.) that is, whoſe Legs open in- 
wards towards the Place. 
AnGuiIneal HyYPERBOLA, A 


Name given by Sir 1/aac Newton to 


four of his Curves of the ſecond 
Order, wiz. Species 33, 34, 35, 
and 36. expteiied by 12 Vabacken 
=—a x 3,b x*.c x. d. bein 
ola's of a ſerpentine Figure. 
AnGUuLaR, Any thing belong- 
ing to, or which has Angles. 
Axncular MoTion, in Afre- 
nomy, is the increaſing or decreaſing 


Angle made by two Lines drawn 


from a central Body, (as the Sun or 


Earth) to the apparent places of two 


Planets in motion. | 
The angular Motions of a Planet 
and the Earth at the Sun made in 
the ſame time, are reciprocally pro- 
portional to their periodical Times. 
ANIMATED NEEDLE. Some 
call a Needle touched with a Load- 
ſtone by this name. See Compaſs. 
Annual EqQuaTion. See E- 
quation, | 
AnnuiTY. A name for any 
yearly Income, ariſing from Money 
lent, Houſes, Lands, Salaries, Pen- 
ſions, Ic. being divided into two 
ſorts, wiz. for a Term of Years, or 
upon a Life. : 
1. If the Amount of Annuities 
in Arrear at ſimple Intereſt be 
wanted, and @ be the Annuity, „ the 


rate of 1 Pound per annum, 2: the 


Amount thereof, and z the number 
of years; then if a, », r, are given, 


# 12 1111 
m will be = 1 a . 


8 and of à. 


— 


| ANN 

So that when any three of theſe 
four Quantities , u, a r, are given; it 
is very eaſy to find the Value of the 
fourth. But if it be compound 
Intereſt, and x (=1 + be equal 
to the Principal and Intereſt of 1 


Pound, at any given rate ; then will | 


* — 1 * 
X—1 


m be = 3 


; K — I Xx 
a. 77 1 
„ 2 L., a ix TA L. a 
— — 
L. * 1 


— 


: m M—a 
x =— x* I= 


a 
L being the Logarithm of x — 1 


2. If the Diſcount, Sc. in buy- 


ing and ſelling of Annuities, &c. at 
ſimple Intereſt be wanted, let+ 


be , then 
2Þ2nrxXs _ 
2 +nr—_r XxX 
Ma X 2 


| + WY A 


will a be = 


—— 


: and 
2 — 4a ＋àaUNν 


ſuppoſing 27 T4 —2 a N 


* 


« will be 


2r a 
But when it is compound Intereſt 


22 
„ * 


x = 2 And if » be ſuppoſed 
to become infinite; @ being the 
— Rent, it — that „ 


A NN 


may have Rules for buying and 

. ſelling Eſtates in Fee. ſimple at com- 
und Intereſt. 5 REY 

So that if it be required to find 

how may Years Purchaſe at com- 


# will be = 55 
| OX 1 
3. All this is from Mr. Fones's 
Synop: Palmar. Matheſeos, p. 208, &c. 
where the Inveſtigation is ſhewn. 
As to the Doctrine of Annuities 
upon Lives, which is founded upon 
Bills of Mortality, ſee Dr. Halley's 
Diſcourſe in the Philaſopb. Tranſ. N. 
196, and Mr. De Moivre's Treatiſe 
of Annuities. 
W -AnwuLET. In Architecture, is 
a narrow flat Moulding belonging 
to the Capital or Baſe of a Column, 
being ſometimes called a Fillet or 
Lift. Harris from Oxanam calls it 
a ſmall ſquare Part, turn'd about 
into the Corinthian Capital, under 
the Echinus, or Quarter Round. 


1 


3 


„ And 


Angle or Trilineal Area ASP con 
ta ind under the Line of the A pſes AB, 
C viz. the tranſverſe Axis, ) and the 
Line SP drawn to P the Planer's 
Place, which is proporticnal to the 
Time . Drawing the Perpendicular 
QPH tho' P the Planet's place, 


s$x— a, ſo that from hence you | 


pound Intereſt any Annuity is worth 


ow 5 


'A N'O 
ANOMALY, mean or ſimple, in 
the old Aſtronomy, is the diſtance 
of a Planet from the Zine of the 
Apſes according to its mean Motion: 
As let ESD be the Sun's Orbit, 
AMNB the Ecliptick, the Earth 


at T, the Sun at 8, and AB the 
Line of the Nodes; then is the 
Angle ATM or the Arch AM 
the Sun's mean Anomaly. Prolemy 
calls it the Angle of the mean Motion, 
But in the new Aſtronomy, where 
a Planet as P deſcribes an Ellipſis 
AP BA about the Sun, fituate in 
the Focus 8, it is the Arch, or 


1 =s 
* 
* 


. 
* 
* 
* 


and drawing SF perpendicular to 
the Radius QC continued; the 
mean Anomaly may be repreſented 
by the trilineal circular Area A Qð8, 
or by the Arch A QT F, as is de- 
monſtrated by Dr. Keil in his Lect. 


Aſtron. and others. The Ancients 


rs A N. O i 


call this the mean Anomaly excentrick. 


It is eaſy to find the mean Ano- 
maly 3 as may be ſeen in aſtrono- 
mical Writers. 75 er 

ic. Lib. 5. p. 2 
Aron. 5 arg 5 F 


olfius Elem. Aſtron. 2. | 
Anomaly EXCENTRICK OR 


r TR CENTRE, is the Arch 
A Q of the excentrick Circle AQ B, 
and the right Line QH drawn from 
the Centre of the Planet P, perpen- 
dicular to the Line AB of the 
Apſes. This muſt be given 1n order 
to find the mean Anomaly, as may 
be ſeen, amongſt others, in Vol. 


fas Elem. Aſtron. F. 622. 


Anomaly CoEQUATE OR 
Tau, is the diſtance of the Sun 
from his 4pogeum, or of a Planet 
from its Aphelium, where it is ſeen 


from the Sun ; that is, it is the 


Angle ASP atthe Sun, which the 
Planet's diſtance from the Aphelium 
A appears under. Ptolemy calls this 
the Angle of the true Motion, and 
ſome the Angle of the Sun. 

It is not an eaſy Problem to find 
directly the true Anomaly from the 
mean one given; or, which is the 
ſame thing, to find the Poſition of 
a right Line SP paſling thro' one of 
the Focus's S of a given Ellipſis, 
which ſhall cut off an Area PSA 
by its Motion, being to the Area of 
the whole Elipſis in a given Ratio, 
viz. in the Ratio of the 2 
time of a Planet deſcribing the 
Ellipſis to another given time; 
which being found, the Point P 
or Place of the Planet at that 
time will be had. Kepler, who firſt 
propoſed this Problem, expreſly 
owns that there is no direct way of 
ſolving it, that is, of finding the 
Angle PSA from the Arca APS, 
But he did it indirectly by the Rule 
of Falſe, as may be ſeen in his Book 
before mentioned, p. 695. So alſo 
has Wolfius Elem. Aſtron. F. 628. 
Dr. Wallis firſt gave the geome- 


* 


AN O 
trical Solution thereof by means of 
the protracted Cycloid. So has Sir 


Iſaac Newton too in Prop. 31. Lib. 
1. Princip. Mathem. Pas Nat. 


Theſe are ingenious indeed, but not 
fit for the purpoſe of an Aſtronomer, 
and therefore Sir 1/aac Newton gave 


other Solutions by Series's, one of 


which may be ſeen in Dr. Wallis's 
Works, Vol. 3. p. 625. and in 
( Newton's) Fragmenta Epiſtolarum, 
p. 26. And the other in the Schol. 
to the Prop. above mentioned; 


which laſt is much the „ 
being not only fit for the Planets, 


but even the Comets whoſe Orbits 
are very excentrick. Dr. Gregory 
in his 4/ron. Lib. 3. has alſo given 


a Solution by a Series, and Reyneas 


in his Azaly/e Demontre, Lib. 8. P- 

13, 714. But Dr. Keil, in his 
Præll kia. Aſtron. p. 375: is much 
better than theirs, it converging very 
faſt, He ſays, if the Arch AN be 
the mean Anomaly, and its Sine be 
e, and Coſine 7, and the Excentricity 


FC be g, and g e be called x, then 


: 0: 0 
n page Se. 
(ſuppoſing r= 579. 29578.) = 
Degrees — that Arch ; and the firſt 


Term — will be enough in all the 


Planets, even Mars it ſelf, where the 
Error will not be more than the 
200th part of a Degree; and from 
thence it will be eaſy to find the 
Angle AS A, and afterwards the 
Angle ASP. See his Inveſtigation, 
together with the Reaſon of what 
Sir /aac ſays in the Scholium above 


mentioned; as alſo an Example of 
the Rule. 


The Difficulty of this Problem 


made Kepler fly to other Suppoſi- 
tions' about the Motion of the 
Planets, where he imagin'd ſome 
Point about which the Motion 
would be equable, 
there is no ſuch Point. 

E 2 


Seth Ward 
too, 


when in reality 


— 
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. 
too, in his Aron. Geometr. takes 
| the Angle at the Focus, where the 
* Sun is not for the mean Anomaly, 


which indeed will nearly repreſent it 
when the Orbit is not very excen- 
trick, and then gives a very elegant 
Solution of the Problem. But if 
the Planet's Orbit be pretty excen- 
trick, as is that of Mars; the So- 
' lation will not give the true Ano- 
maly exact enough, as is ſhewn 
by Bulialdus in the Defence of the 
hilolaickAftron. againſt Seth Ward ; 
Where he ſhews from four Places of 
Mars obſerved by Tycho Brabe, that 
in the firſt and third Quadrants of 
5 Anomaly, the Place of Mars is 
forwarder than it ſhould be, and in 
he ſecond and fourth Quadrants, 
the true Anomaly is too little, and 
gives a Correction; but this Cor- 
| Teton, is not ſo good as that of Sir 
Jſaac Newton at the end of the 
cholium above mentioned 
ANs ER. A ſmall Star of the fifth or 
xth Magnitude in the M:/key-IWay, 
tween the Swan and Eagle, Bell 
brought into order by Hewe/rus. 
See his Prodrom. Aſtron. p. 117. 
308. and Firmamen. Sobieſcan. Fig. L. 
As ks, or Anſæ, Handles; the 
parts of Saturn's Ring, which are 
to be ſeen on each fide the Planet 
when viewed through a Teleſcope, 
and the Ring appears ſomewhat 
open. See Ring of Saturn. 

Ax TARES. A Star of the firſt 
Magnitude in Scorpio. It is call'd 
the Scorpions Heart. Hewelius in his 
Prodrom. Aſtron. p. 300. makes its 
Longitude for the Year 1700 in 
$®. 32/. 437. and ſouthern Latitude 
4. 277. 100%. | 
- AnTarcTick Porr, is the 
ſouthern Pole, or ſouthern End of 
the Earth's Axis. | 
- AnTarcTick CixcLE, the 
ſame with Polar Circle, Which ſee, 

ANTECEDENTIA, or n Antece- 
dentia. A Planet, Comet or Point 
of the Heavens, is ſaid to be 
in Antecedntia, when it moves 
contrary to the Order of the Signs, 


2 — v raped 
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ANT 
viz, mom Taurus to Aries, &c, 

_ ANTECEDENT, is the firſt of 
two Terms of a Ratio, or that which 
33 with the other; as in 
the Ratio of 2 to 3, ora tob; 2 
* a are each Antecedents. 


NTEs. In Architecture, are 


ſquare Pilaſters placed at the Cor- 
ners of Buildings. See Fitruvins, 
Lib. 3. C. 1. Ihe French call theſe 
ſometimes angular Pilafters, as may 


be ſeen in Daviler, p. 35. See 


alſo Goldman's Treatiſe of Archi- 
tecture, Lib. 1. p. 10. and Wolfius's 


Elem. Architect. J. 75. As likewiſe 


Perrault upon FYitruvin, p. 22, 23, 
and 26. 4 and 64. , 

. AnTEPACGMENTS. PFitruvins in 
Lib. 4. C. 6. calls by this Name the 
Ornaments of Doors and Windows, 
from whom Mr. Perrault has tran- 


flated it in French by the Word 


Chambranles, and the French ſome- 
times uſe it in the ſame Senſe with 
Tablette, and the Ialiunt, with il pi- 
anaxxo, as may be ſeen in Scamoxxi. 
Ax ricks, in Architecture, are 
the Figures of Men, Beaſts, &c. 
placed for Ornaments to Buildings, 
Ax TCI, in Geography, are 
the Inhabitants of the Earth, which 
live in the ſame Semicircle of the 
ſame Meridian, but on different 
Sides of the Equator, viz. the one 


North and the other South. But 


equally diſtant from the Equator. 
Theſe have Noon and Midnight, 
and all Hours at the ſame time. 
But contrary Seaſons of the Year, 
that is, when it is Spring to one, 
it is Autumn to the other; when 
Summer to the one, Winter to the 
other. The Days of the one are 
equal to the Nights of the other, 
and vice verſa. See other Affections 
of the Antæci in Varen. Geogr. c. 8. 
Prop. 4. Seck. 6. 
ANTILOGARITHM, 1s the Lo- 
garithm of the Co- fine or Co-tangent 
or Co-ſecant of any Sine, Tangent, 
or Secant ; which how to find, ſee in 
Books of 'Trigonometry. 


ANT1- 


N 
AxriraRALLEIs, are thoſe Lines, 
as F E, BC, that make the ſame 
Angles A F E, A CB, with the two 


| AE 


3 H A 
Lines AB, AC, cutting them, but 
. contrary ways, as parallel Lines 


that cut them. But Mr. Leibnitx, 
in the Acta Erudit. An. 1691. p. 
279: calls Antiparallels thoſe Lines 
(ſee Fig. 2.) as EF, GH, which cut 
two Parallels AB, CD ; ſo that the 
outward Angle AI F, together with 
the inward one A K H, is equal to a 
right Angle. | s 
When the Sides AB, AC ofa 
Triangle, as ABC(Fig. 1.) are cut 
by a Line EF antiparallel to the 
Baſe BC, the ſaid Sides are cut re- 
ciprocally proportional by the ſaid 
Line EF ; that is, AF:BF:: 
EC: AE, the Triangles A F E, 
ABC being ſimilar or equiangular. 

AnTireoDpEs, in Geography, are 
the Inhabitants of two Places that 
live diametrically oppoſite to one 
another, or that walk Feet to Feet, 
being 180 Degrees diſtant from one 
another; that is, if a Line was con- 
tinued down from our Feet quite 
thro' the Centre of the Earth till 
it arrived at the Surface on the 
other Side, it would fall upon the 
Feet of our Arutipodes, and vice 
verſa. If one was continued in 
like manner from their Feet, it 
would fall upon ours, who are their 
Antipodes. The Anti podes have 
Summer when we have Winter, 


— 


and Winter when we have Summer 
Day when we have Night, an 
Night when we have Day. See the 
AﬀeQions of theſe in Yaren. Geogr. 
Cap. 28. Prop. g. Se. 6. | 

n former times it was taken for 
a great Fable for any one to ſa 
there were People that walked with 
their Feet to ours, and the ancien 
Fathers, St. Auguſtin 1:b.16.deCivi> 


tate Dei, c. . and Lactantius 12901 | 


divin. lib. 3. c. 24. ſtrenuouſly deni 
it as well as others. | 

ANnT1qQus. A Building or Statue 
made when Building and Satuary 
were at the utmoſt Perfection ay 
mongſt the ancient Greeks and Ro: 
mans. 8 
- ANTI1sC1il, in raphy 
thoſe Inhabitants a thy 
which live in two Places 
ſame Meridian equally di 
the Equator, the one on the North, 
and the other on the South Side 
thereof ; the one having Summer 
when the other has Winter, and 
contrary wiſe ; and when the Days 
of the one are longeſt, thoſe of the 
other are ſhorteſt. See more of the 
Affections of theſe in Varen. Geogr. 
general. as alſo Wolfus's Geogr. 
Cap. 6. 

APERTURE, in Opticks, is a 
round Hole (whoſe Diameter is a 
little leſs than that of the Object- 
Glaſs) in a turn'd bit of Wood or 
Plate of Tin, placed within fide of 
a Teleſcope or Microſcope near to 
the Object-Glaſs, by means of 


which you get an Admittance of 


more Rays, and a more dillin&t 
Appearance of the Object. 

Mr. Huygens, (in his Syſtem of Sa- 
turn, p. 82. and Dioptr. Prop. 53. 
p. 195.) firſt found the uſe of a- 
pertures to conduce much to the 
perfection of Teleſcopes ; and in 
his Dioptr. Prop. 56, p. 205. & 
Jeg. he found by | Nos * that 
the beſt Aperture for an Object 
Glaſs of 30 es; as 30 to 3, or 10 
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. 
to 13 that is, as 10 to 1, ſo is the 
ſquare Root of the focal Diſtance of 
any Lens multiplied by zo to its pro- 

r Aperture ; and that the focal Di- 

ance of the Eye Glaſſes are propor- 
tional to the Aperture. It has alſo 
been found by Experience, that 
Object Glaſſes will admit of greater 
Apertures, if the Tubes be blackened 
within ſide, and their Paſſage be 
furniſhed with wooden * 

Mr. Auzout ſays, that he found by 
Experience that the proper Aper- 
tures of Teleſcopes ought to be 
nearly in the ſub-duplicate Ratio of 


their Length. Whether this be true, 


I know not: | 
APHELIiUM, or ArHELION, is 
that Point of any Planet's Orbit, in 
which it is at the fartheſt Diſtance 
from the Sun; being, in the Coper- 
nican Aſtronomy, that end cf the 
greater Axis of the elliptical Orbit 


of the Planet, moſt remote from the 


Focus wherein the Sun is. 
The times of the Aphelia of the 
primary Planets, may be known by 
their apparent Diameters appearing 
leaft, as alſo by their moving ſloweſt 
in a given time. You will ſee how 
to find them by Computation in 
Walfus's Elem. Aftron. F. 659, 667. In 
Ricciolus's Almag. Nov. lib. 7. See. 
2.f. 543. and ell. and Sect 3. Cap. 
8. and fell. f. 586. and fall. See 
alſo Street's Afiron. Carolin. p. m. 25. 
and fol/. Dr. Halley too has given 
a way to find them in the PBilaſoph. 
Tranſ. n. 128.and ſo has Dr. Gregory 
in his Aſtron. lib. 3. prop. 1 4. and Dr. 
Keil in his Afronomical Lectures. 
'Theſe laſt being the beſt of any. 
Sir Jaac Nexwton, in prop. 14. Iib. 

3. of his Princip. as alſo Dr. Gregory 
in his Aſeronomy _ the Aphelia 

of the primary Planets to be at reſt ; 
tho' at the ſame time, in the Scho/ium 
to the ſaid Propoſition, he ſays the 
Planets neareſt to the Sun, wiz. Mer- 
eur, Venus, the Earth. and Mars, 
trom the Actions of Jupiter and 


me 7 
Saturn upon them, move a ſmall 


matter in Conſequentia with reſpect 
to the fixed Stars, and that in the 


ſ[efquiplicate Ratio of the Diſtance of 


theſe Planets from the Sun, 


Kepler places the Apbelia for the 


Year 1700, as in this Table. 
| BE 3 
R428 3 48 
|=] 8 10 40 
Fi U| 0 51 29 
22 24 27 
ISI | 8 25 30 : 


But De la Hire, in his Tab. Aſtron. 
will have them to be for the ſame 
Year as in this other Table. 


= EE 


bp 729 14 41} 
* , = 4 10 17 14 
SF [UL] 35 25 
© || 6 56 10 
Plwlz_ 3 40] 


And makes the yearly M otions of 


them to be thus, 


1 
h 1 22 
4 134 

EE 
2 1 26 
L 1 39 


APpocaUuM. That Point of the 


Orbit of the Moon or Sun, (in the 


old Aſtronomy) which is fartheſt 
from the Earth. 

The manner of finding the Apo- 
gzum of the Sun or Moon, is ſhewn 
by Wolfius in Elem, Aſtron. F. 618. 
and by Ricciolus in Almag. Nov. lib. 
3 cap. 24. allo by Street in Aſtron. 
Carolin. p. n. 7. You have alſo a 
Geometrical way of finding the 
ſame by Mr. Caſſini. See Tran/. 


Philoſoph. u. 57. Dela Hire in Tab. 
Aſtron. p. 15. makes the — 
— 
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AP O 
of the Sun to be in 80 7! 30% of $ 
and its annual Motion 17 2% and 
the Apogæum of the Moon in 629 
53! 40% of , and its annual Mo- 
tion 1 ½. 109.397 g2/l. | 
'The Moon's A 


with the Sun, it goes forwards, and 
in the Quadratures, backwards ; and 


theſe Progreſſions and Regreſſions, 


are not equable, but it goes forward 
ſlower when the Moon is in the 
Quadratures, or perhaps goes back - 
wards; and when the Moon is in the 
Syzygy, it goes forwards faſteſt 
of all See more of the Apogzum 
of the Sun and Moon, in Sir [aac 
Newton's Theory of the Moon. 


AroyHYGE, in Architecture, 


is a concave Part or Ring of a 
Column, lying above or below the 
flat Member. The French call it Le 
Conge d en Bas, or dq en Haut; the Ita- 
lians, Cao da Baſſo, or di Supra, as 


alſo I vive da Baſſo. Amongſt the 


ſeveral Authors that tell how to 


deſcribe it, ſee Wolfius's Elem. 
Arch. F. 115. 
AyoToME. Euclid in his tenth 


Book at Prop. 74. calls an Apotome a 
Line BC which 1s the Difference be- 
tween a rational Line AC,and a Line 
AB only commenſurable in power 
to the whole Line A C, and may be 


5 — 
A D 

| G 0 
B 0 


expreſſed thus; ſuppoſing (A C=a 
and A B=, wiz. a- or in 
Numbers 2—v 3, Hence the dif- 
terence G C between the Side 


æum moves un- 
equally ; when ſhe is in the SyZYEY | 


FG. 
A B= of a Square, and its Diago- 
nal A C= 2, will be an Apotome, 
viz. equal to 1 2; fo alſo will 
the Difference between the Side A 


5 


4A 1 
C==2 of an equilateral Triangle 
ABC, and the perpendicular B 
D = 3, be an Apotome, vix. 
=2—V/; : And generally if A C be 
a Semi- parabola, whoſe Axis is A B, 
and Latus Rectùm be:, and if AD 
be a Tangent to the Vertex at A, 
and this be divided into the Parts 
A a==2, A ;, Ac, Ad. 
Sc. and Perpendiculars a 1, 6 2, 
© 3, 44, Cc, be drawn, theſe will 
be (from the nature of the Curve) 


V 2, V3, Vs, VG, e. reſpec- 


C 
47 
1 
2 
1 
, _D 
K „ 26 


tively; and ſo 2 A 4 (=1)— an, 
will be 1—V 2; A a—b 2 will be 
2—V 3 ; Ab—c 3 will be 3—V/5 3 
A- 4 will be 5—vV'6, Ce. 
Wherefore by this means you will 
have an infinite Series of different 


Apotomes. | 
Euclid in lib. 10. (fee his third 
Definition after Prop. 85 ) diſtin» 
guiſhes Apotomes into firſt, ſecond, 
E 4 third, 


| aPP 
third, fourth, fifth, and fixth ; and in 
the Propoſitions immediately follow- 
ing, ſhews how to find each of them, 
being indeed no other than the Sub- 
ductlons of the leſſer Names or Parts 
of Binomials from the greater. As in 


Numbers, if 6+ 20 be a firſt 
Binomial, then ſhall 6—V 20 be 


afirſt Apotome, and ſo will 39 8; 


that is, when there are two Num- 
bers ſuch, that the greateſt is a 
rational one, and the Difference 
between their Squares is a ſquare 


Number. 


A ſecond Apotome, is when the 
leaſt Number is rational, and the 
ſquare Root of the Difference of the 
Squares of the two Numbers, has a 
Ratio in Numbers to the greateſt 
Number. Such is 1 8—4, for the 
Difference between the Square 18, 
and 16 the Square of 4, is 2, avd 
47, has a numerical Ratio to V 1 8, 
Viz. as 1 to 35 for V 18is=3 V2; 
in like manner / 48—6 is a ſecond 
Apotome ; for the Difference be- 


| tween 48 and 36, is 12, and 12 


has a numerical Ratio to 48, wiz. 
as 2 to 1. for V12 is =2V 3, and 


and 1 = 43. 


A third Apotome, is when the two 
Numbers are both irrational, and the 
ſquare Root of the Difference of 
their Squares has a Ratio in Numbers 
to the greateſt Number. Such for 
Example is, * 24.— 18 for the 
Difference of their Squares 24 and 


3, is 6, and has a numerical 


Ratio to 24. x. as that of i to 
2, for V 24 is=2 4/6. | 

A faurth Apotome, is when the 
greateſt Number is rational, and 
the ſquare Root of the Difference of 
the Squares of the two, Numbers, 
has not a Ratio to that. Such is 


4— V3, where the Difference of 


APP 


the Squares 16 and 3 is 13, and V 13. 
has not a Ratio in Numbers to + 

A fifth Apatome, is when the leaſt 
Number is Rational, and the ſquare 
Root of theDifference of the Squares 
of the two Numbers has not a Ratio 
in Numbers to the greateſt. Such is 


6 —2 where the Difference of 
the Squares 6 and 4 is 2, and 2 


to has not a Ratio in Numbers. 
| fixth Apotome, is when both the 
Numbers are irrational, and the 
ſquare Root of the Difference of 
their Squares has not a Ratio in 
Numbers to the greateſt. Such is 


vV6- —1/2, Where the ſquare Root 


4 =2 of the Difference (4) of 
the Squares of 6 and 2 has nota 


Ratio in Numbers to . 

The Doctrine of Apotomes in 
Lines, as handled by Euclid, in his 
tenth Book, is a very curious Sub- 
ject, and worthy to be peruſed and 
improved by all thoſe: who would 
lay down geometrical Elements, 
from whence might be deduced the 
Poſſibility or Impoſſibility of the 

uadratures,of Curve-lineal Figures, 
and prongs lineal Solutions of Die- 
phantus's Problems, and others of 
the like kind, tho” all the uſe, (one 
would think) Eucl:4 himſelf made 
of this Book, was only to ſhew the 
nature of the five regular Bodies, 
which by Plato and his Set (of 
which Euclid's was one)were held in 
great Eſteem. And in the laſt Age 
Kepler (in his Myferia Coſmogra- 
Fhica ) would have the Number of 
the Planets, and the Magnitudes of 
the Syſtems of the World to ariſe 
from theſe Bodies, and (in pref. ad 
lib, 1. Harmonices Mundi. f. 3.) 
ſharply reprimands Peter Ramus 
for undervaluing £Faclid's tenth 
Book in lib. 21. Scholarum Mathe- 
maticarum, p. 252.) Kepler ſays, 
Ve N carpere, qua non intelli- 
guts, ibi gui rerum Cauſas indago, 

pr &ter- 


ATE 
preterquam in decimo Euclidis ſe. have much greater apparent Dia- 
mite ad illas nulle patuerunt. And meters than the reſt o 150 Ni 
Ramus ſays, Materie decimo Libro the ways to obſerve the Quantity 
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ropofito eo mode eft tradita, ut in of theſe are different from thoſe, 
humanis literis atgus artibus fimi- whereby thoſe of the reſt of the 
hm obſeuritatem nuſquam deprehen- Planets are had. Ricciolus (in A 
derim : obſeuritatem dico non ad in- mag. nov. lib. z. e. 10. f. 16, and fol.) 
telligendum, quid præcipiat E uclides, gives five different ways to obſerve 
in ad perſpiciendum penitus et the apparent Diameter of the Sun, 
 exphrandum quis finis & f fit and eight ways for thoſe of the 


eri propofitus, que genera, fpecies, 
77 int rerum ſubjectarum: 
nibil enim unquam tam confuſum vel 
involutum legi vel audivi. 

Old Oughtred in his mathematical 
Key has a Declaration of the tenth 
Book of Euclid, demonſtrated by 
Sy — Dr. Barrow too in his 
Fuclid has done the ſame. You 
have alſoin Michael Stift] his 4rith- 
metica Integra, lib. 2. C. 13, and 
fol. p. 143. and Ve. The aforeſaid 
Book of Euclid, and alſo the Doc- 
trine of Apotomes clearly explain'd 
and fully handled at Cap. 23. p. 
187. and fol. 
| © Apotowes are alſo called re/idual, 
and re/idual Binomials. 

Apatome, by ſome Writers on 
the Theory of Muſick, is the Dif. 
ference between a greater and leſſer 
Semi-tone, being expreſſed by the 
Ratio 128: 125. | 

APPARENT DIAMETER, in 
Aſtronomy, is the Angle under 
which we ſee the Sun, Moon and 
Stars: As when we ſee the Sun 8 
I under theAngle DOE; 
| this Angle is the Ap- 

parent Diameter. The 
apparent Diameters of 
the Sun, Moon, and 
Planets muſt be known, 
in order to compare 
the Bigneſſes of them 
with each other, to 
know how much one is 
bigger or leſs than 
another, and to com- 

te the true Magnitude of either 
of them. Becauſe the Sun and Moon 


Planets and fix d Stars, (in 116. 6. c. 
9. f. 422. and fol.) The beſt way 
of doing this in general, is by a Mi- 
crometer fix'd in the Focus of a 
Teleſcope. See Micrometer, 


1. One way of finding the ap- 


parent Diameter of the Sun, is by 
taking the meridian Altitudes of 
his upper and lower Limbs, with 
7 good Quadrant and Teleſcape 
tted to it, and afterwards taking 
their Difference, which will be his 
apparent Diameter ſeen from the 
Earth. | 
2. Another way is, by erecting 
two perpendicular Threads aver the 
Meridian Line, and while the Eye 
is at reſt obſerving the Sun's Paſſage 
over the Meridian, and noteing the 
Inſtant that the Limb of the Sun 
comes to the Threads, by an ac- 
curate Time-Keeper or Clock, and 
the Inſtant that its oppoſite Limb 
leaves them; and the Difference is 
the Time wherein the Diameter of 
the Sun is paſling over the Meridian: 
which if the Sun be in the Equator, 
this Time turn'd into Minutes, &c. 


of a Degree, will be the Angle under 


which the Sun appears. But if the 


Sun be out of the Equator, the 


Arch found is one in that parallel 
Circle the Sun moves in, which 
muſt be turn'd into Minutes, c. of 
the Equator. 
3. The Diameter of the Sun, 
Moon and Planets is not found to 
be the ſame at all times; but in 
each of them it increaſes to a ar- 
tain Limit; and then again de- 
creaſes. And particularly it is found 
| that 
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that the ſuperiorPlanets appear much greater when in oppoſition to the 
greater —_ they are in oppoſition Sun, than when 5g 4p neas a Con- 
to the Sun, than when near a Con- junction; ſo that in Jah and Auguft, 
junction; and the inferior Planets in the Year 1529, it was taken for 
appear greater, when their Light a new Star, by reaſon of its pro- 
is leſſen'd, than when they ſhine digious Magnitude. See Kepler 
more bright; and particularly Ric- in Afronom. Optic. c. 10. p. 
ciolus ſays (in Almageft. Now. lib. 7, 333. | | 
eck. 6. c. 10. f. 713.) that the Dia- 4. The n Diameter of the 
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meter of Mars is almoſt nine times Sun was obſerved by 
1 greateſt. mean. Htleaff. 
in hi 1h . 1 

Tomy * . . e. % _ 3 A * . - | 

Tycho Brahe (in his Progymnaſin. I . 
| 775 1e. 8 m. 1551 . OM 4 
1 Kepler (in his Tab. Rudolph. f. 92.) = - 31 4!3o 30 | 30 © 
| | . 928 Reform. lib. 1. c. 1 46 3 4% % o 

| Caffmi (ſee in Ricciolus above)- - - - - - 32 1031 4031 8 

i De la Hire (in Tab. Aſtron. - - - „ 32 43 | 32 1031 38 


2 — 


ä 
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And now-a-days it is obſerv'd ons and Oppoſitions, and the other 
that the Sun's apparent Diameter in the Quadratures; for the appa- 
is leaſt when he is in S, and greateſt rent Diameter in thoſe is leſs, 
when in X. and in theſe greateſt; and the 

. There is a two-fold Increaſe leaſt in thoſe is leſs than the leaſt in 
a Decreaſe of the Moon's apparent theſe. In the firſt Caſe we have by 
Diameter, the one in the Conjuncti- 


| 
1 
' 


greateſt. leaſt. 


| | | / | 
Ptolemy (in the Place as above. 21 20 35 20 


Command. } - - - - - -: © 4 2 6| 28 48 
Tycho (1n the — „00000 32 . 36 0 
JJ ĩ ---:- „ 3 4 
%% . 29 30 33 30 


In the latter Caſe by | leaſt. greateſt. 


/ H/ / 1 
Ptolemy. LESS Iwo > ol 8 5 5 0 
%% ͤ 32 32 | 20-0 


6. Hewvelius (in Tractatu de Mer- perior Planets by different Authors 


curio in Sole wiſo, f. 101.) exhibits as follows. : | 
the apparent Diameter of the ſu- 


Albategnius 
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„ | - leaſt, | mean greateſt. | 
. E R Meera an P58 # 1 
Albategnius | Þ 1. 29. 131. 44: 13 [z. 5- 59 
Tycho 1. 34. © | 1, 80. 0. 12, 6 
IKeplerus „ 21. © „ ˙˙ 38-0 
| Ricciolus . ., „ . ii, 14: 
Hevelius E ii 2106450. 1G 
Albategnius | # | 2. 9. 25 2. 36. 403. 18. 24 
Tycho „ l. „ ,] «%ꝗ 4 
Keplerus o. 30. 0 Jo. 38. oo. 50. © 
Ricciolus o: 38. 18 o. 49. 461. 8 46 
Hevelius 0. 14. 6b 18. „%%%. 
Albategnius &% $4 & FH , 0} ©. "106" V 
Tycho o 37 8 * o 6. 46. 0 
Keplerus e. „%% of . 6. 
Ricciolus Noe 22. of 1- $a: - Of 
Hevelius 2.46 . Ou 
Albategnius | P 1. 49. 03. 8. 016. 42. of 
Tycho i, % „ „ we 
Keplerus „ „„ e 4 ot = 
Ricciolus 0. 13%. $071 874. © 
Hevelius o. 9. 34 | 9. > 46 | 1. e. ex * 
Albategnius © | 1. 27. 21 |2. 5. 2013. 1. 45} 
Tycho | I. 29. 0 | 2- 10. 0. bn £%<:.- 
| Ricciolus | 0. % 2010-13-48 | .f... 
Hevelius . © $.10. 


7. Mr. Huygens, (in Syſtem. Satur- 
nino, p. 77. and fol.) has obſerved, 
by the moſt exact Method, the leaſt 
Diameter of h to be 30%; of its 
Ring 1'8" ; of 2, to be 1. S of &. 
to be 303 of , to be 1. 25”. He- 
welius found the apparent Diameter 
of Mercury, when ſeen in the Sun, 
to be not more than 11/ 4½. 

3. The great Difference between 
the apparent Diameter, as given 
by the Ancients, from what the 
Moderns obſerve them to be, is, 
that (thoſe, ſuch as 4/bategnius and 
Tycho,) they took them by the 
naked Eyes only ; but the Moderns 
uſe Teleſcopes, by which the falſe 
Light cauſing them to appear bigger 
then really they are, is removed. 
Indeed Ricciolus uſed Teleſcopes ; 
but then he wanted a Micrometer : 
without which the thing cannot be 


* 


accurately performed. As to the 
apparent Diameters of the fix d 
Stars, by the beſt Inſtruments that 
have been yet invented, they have 
hitherto appeared but as ſo many 
Points. Even Mr. Huygens ſays, he 
found the apparent Diameter of the 
Dog-ſtar not to be more than 4#®. 
APPARENT DISTANCE, is that 
Diſtance which we judge an Object 
to be from us when ſeen afar off, 


being moſt commonly very different 


from the true Diſtance ; becauſe we 
are apt to think that all ' very re- 
mote Objects, whoſe Parts cannot 


'well be diſtinguiſhed, and which 


have no other Obje& in view near 
them, to be at the ſame Diſtance 
from us, tho' perhaps they may be 


Wouſands of Miles, as in the Caſe 


of the Sun and Moon. | 
APPaRENT Figur, is that 
Figure 
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Figure or Shape which an Object 
appears under when view'd at a 
Diſtance, being often very different 
from the true Figure. For a ſtreight 
Line, view'd at a Diſtance, may ap- 

but as a Point; a Surface, as a 
Line ; and a Solid, as a Surface; and 
each of theſe of different Magni- 
tudes, and the two laſt of different 
Figures, according to their Situa- 
tions with regard to the Eye. Thus 
an Arch of a Circle may appear a 
ſtraight Line, a Square or Oblong 
a Trapezium, or even a Triangle, 
a Circle, an Ellipſis; angular Mag- 
nitudes, round ; a Sphere, a Circle, 


"A | 

Alſo any ſmall Light (as a Candle, 
Link, c.) ſeen at a diſtance in the 
Dark, will appear magnified, and 
farther off than really it is. 

Add to this, that ſeveral Ob- 


that are ſo ſmall as that each of 
them is inſenſible, as well as each 
of the Angles ſubtended by any one 
of them, and that next to it; I ſay 
all theſe Objects will appear to be 
contiguous, to conſtitute, and ſeem 
but one continued Magnitude, 
APPARENT MAGNITUDE of an 
Object, is the Magnitude of an Ob- 
ject as it appears to the Eye, and 
its Meaſure is the Quantity of the 
Optick Angle; as let DC be an 
Object view'd by an Eye at A and 


C 


1 


| D 
B, then the Angle CAD is the ap- 
parent Magnitude of that Object 
ſeen at A, and the Angle CB D, its 
apparent Magnitude, when view'd 
at B, | 

c 


1. All things appear the leſs, the 


more remote they are; and it 1s 
found by Experience when their 


Diſtance becomes ſo great that the 


apparent Magnitude is no more 
4 an Angle of one ſecond, they 


will become ſo ſmall as to appear 
but like a Point, and be no more 
ſeen. 
2. Thoſe things GF and CH 
which appear under the ſame Angle 


CA H, have their Magnitudes pro- 


portional to their Diſtances AE, 
jects ſeen at a diſtance under Angles AB 


3. If the Eye O be placed be- 
tween two Parallels A B, CD, theſe 


Parallels will appear to converge 


— om» 


or come nearer and nearer to each 
other, the further they are conti- 
nued out, and at laſt will appear to 
coincide in that Point where the 
Sight terminates, which will happen 
when the optick Angle BOD be- 
comes equal to about one Second. 
4. The apparent Magnitudes of 


the ſame Object D C, (ſeeF ig. above) 


ſeen at the Places A and B, that is, 
the Angles CAD, and CBD, are 
in a Ratio leſs than the reciprocal 
Rario of the Diſtances AE and BE; 
but when the Object is very remote, 
or the optick Angles CAB, CBD 
not above one Degree or there- 


__ abouts, 


© tO 


» ih... AMY bk Ad JJ__ Pw -= e 


: 


1 
bouts, they are nearly as the Dif. 
tances 428, r g 1 
. Any Chord AB of a Circle 
will appear of the ſame Magnitude 


from any Point, as C of the Peri- 


phery ; ſo that the beſt Figure for a 


C 


Theatre is the ent of a Circle, 
where the Actors are in a Chord, 


and the Spectators in the Periphery. 
6. The equal Parts of the ſame 


Line appear unequal, alſo equal 
Objects at the ſame Diſtance, ut 


ſome more oblique to the Eye than 
others; thoſe will appear to be 


biggeſt that are more direct to the 


ye. 
7. To find the Poſition D of the 
Eye being ſuch, that viewing the 


unequal Objects A B, BC, they ſhall 


M 


AFP 
a of the ſame bigneſs. This 
17 155. by deſeribing So ſimilar 
Segments of Circles upon each 
the Lines, and their Point D of In- 
terſection will be the Point ſought; 
and indeed the Curve in which all 
ſuch Points D do fall, will be one 
of the fifth order, as it is eaſy to 


find by Computation. 
8. If 


three Situations F, D and 
E, of the Eye be' wanted, ſuch, that 
any given Parts AB, BC, of an 


Object AC, as alſo the whole Ob- 
ject ſhall all ap of the ſame 
Magnitude ; it 1s but. deſcribing 


three Semi-circles, or three ſimilar 


Segments of Circles upon the ſaid 
Parts, and the whole Object; and 
the ſaid Parts and Whole will 
appear of the ſame Magnitude from 
any Points F, D and E, in the re- 
ſpective Peripheries of thoſe Cireles. 
9. And if it were required to find 
the Locus of the Point M, bein 
ſuch that an Eye placed at it ſhall 
always ſee is Parts, A B, BC 


192 
"a 


bon e ORE 
of the ſame Object, of the ſame 


Magnitude, it is but continuing out 


BC the leſſer Part to D, ſo that CD 


be a fourth Proportional to BC, 
AC, and deſcribing a Semi circle 
upon BD; for if trom any Point 


8 5 wif 

M of this Semi-circle, the rightLines 

MA, MB, MC be drawn; the 

Angles AMB, BMC will be e- 
ual. | 

10. Altho' the optick Angle be the 


uſual Meaſure of the apparent Mag- 
: 5; nitude 
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nĩtude of an Object, yet Cuſtom and 
the frequent Experience of looking 


at diſtant Objects, by which we 
know they are bigger than they 


appear, has ſo far prevail'd upon 


the Imagination, as to cauſe this 
too, to have ſome ſhare in our Eſ- 
timation of the apparent Mag- 


Point O, will not appearto be parallel 
to an Eye placed at O, but too much 
2 when nevertheleſs, if the 
optick Angle be the ſole meaſure 
of the apparent Magnitude, they 
muſt appear parallel; and I doubt 
not but would do ſo, to one that 
ſhould look at them juſt after he 
was recover'd from a Blindneſs 
which he always had before. This 
too may be part of the Reaſon why 
an Object ata conſiderable Diſtance 
horizontally appears bigger, than 
when at the ſame Diſtance yerti- 
cally ; as the Sun and Moon near 
the Horizon appear bigger than 
when in the Meridian, and the Ball 
(for Inſtance) of St. PauPs Croſs, 
which 1s ſix Feet in Diameter, 
appears leſs when ſeen from the 
round, than if it was placed at the 
ſame Diſtance on the Ground. 
11. The apparent Magnitude of the 
ſame Object at the ſame Diſtance, 
will be different to different Perſons, 
and different Animals, and even to 
the ſame Perſon, when view'd in 
different Lights ; all which may be 
ocraſion'd by. the different Mag- 
nitudes of the Eye, cauſing the op- 
tick Angle to differ as that is bigger 
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nitude ; ſo that the apparent Mag- 
nitude of an Obje& will be judged 
to be more than in the Ratio of the 
optick Angle ; and perhaps this 
may be the whole (or at leaſt Part 
of the Cauſe) why two Rows of 
Trees A B, C D placed in two right 
Lines AB, CD, meeting in the 


f 


or leſs; and ſince in the ſame 
Perſon the more Light there comes 
from an Object, the leſs will the 


Pupil of his Eye, looking at that 
Object, be; the optick * will 
be leſs too, and ſo will the apparent 
Magnitude of the Object. k have 
often experienced the truth of this, 
by looking at a Perſon with me in 
a Room, (not having ſo much Light 
as out of doors) at Noon Day, and 
afterwards looking at him at the 
ſame Diſtance when we have been 
both out of doors in the Sun-Shine, 
for he always to me appear'd bigger 
in the Room than out of Doors. So 
alſo Objects up in the Air, having 
more Light coming from them than 
when they are upon or near the 
Ground, may appear leſs in the for- 
mer than in the latter Caſe. 

12. It is ſomewhat extraordinary 
that Epicurus and his Followers (Men 
of tolerable judgment in many things) 
ſhould be ſo ſtupid and enormoully 
miſtaken, when they ſay the Sun, 
Moon, and Stars are no bigger than 
they appear to be. We find Epi- 


curus himſelf aſſerting this in his 


L pilile to Pythocles, to 


be ſeen in 
Epicus us 


. P)) "1" 
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. Epicurus's Life given by Diogenes, lib. 5. de Natura Rerum ſings the 
Laertius, lib. 10. Lucretius too in ſame in theſe Words, 0 


Nec nimio ſolis major rota nec minor Ardor 


And again, 


Ehe poteft, noſtris guam ſenſibus efſe videtur. ©; 7 
Lunague five Notho fertur loco Lumine luſtrans, 


Sive ſuam proprio jactat de Corpore Lucem, 

Quicguid id eft nihilo fertur majore Figura, 

Duam noſtris oculis quam cernimus efſe videtur. 
Thus rendered into Enxgliſb by Creech, 

But farther on. : The Sun and Moon do bear 

No greater Heats, nor Figures than appear. 


And thus the Moon, 


Whether with borrow'd Rays or with her own, 


= Our blundering Hobbes too affirms 


the ſame thing. 
The chief Loſe they give is, 


4 That as we retire from any Fire, 


« ſo long as we are within ſuch a 
e Diſtance from it, that we can 
« perceive its Light and Heat, the 
Fire ſeems no leſs than it does 
* when we are near it ; but we 
« feel the Heat, and perceive the 


Light of the Sun; therefore the 


© Sun is of the ſame Magnitude as 
* it appears to be; and as to the 
© Moon, we ſee the utmoſt Verge 
& and Face of it diſtinctly, which 
ic we ſhould not do, if it were ſo far 


A 


SIT 


She wviews the World, carries no larger Size, 
No fiercer Flames, than thoſe that flirike our Eyes. 


« off, that its Diſtance took away 
“ any of its Magnitude. 

13. If the Eye be placed in a rare 
Medium, and views an Object thro? 
a denſer, as Glaſs or Water, 
having plane Surfaces ; that Ob- 
ject will appear bigger than it is, 


and contrarywiſe. And in each 


Caſe the apparent Magnitude Q H 
will be to the true Magnitude A B, 
in a Ratio compounded of F L the 


Diſtance of the Point F, to which 


the Rays from B and A go unre- 
fracted from the refracting Surface, 
to the Diſtance GL of the Eye 


from the ſame, 4 of the Diſtance 


M 


B 
H : 
GM of the Eye from the Object, 
to FM the Diitance of the Object 


from the ſame; that is OH: AB:: 
And if 


the Object A B be very remote; it 


will be AB: MH: : GL : FL; 
for in this Caſe F M will be nearly 
M, and the nearer the Object 

is 
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"$80 the Surface (of the Medium 
appear 


next to it) the bigger it w 
to be, even till it touches. that. Sur- 
face where it is ſeen at its greateſt 
Bigneſs ; and coming Within the 
Medium, it will again become leſs, 


- (tho! it will till appear greater than 


it really is) the nearer it approaches 
the Surface next to the Be: Ad 
hence it is that Fiſhes or any thing 
elſe, ſeen in the Water from one in 
the Air, appear bigger than when 
in the Air. GE wade 
14. The apparent Magnitude gf 

, 
by looking at it thro' a Globe of 


Glaſs, or Water, or any convex | 


ſpherical Segments of theſe; and 


on the contrary, it will be dimi- 


niſhed, When view'd thro? a Coticave 


of Glaſs, or Water. See more under 
the Word Lens. 


ArParent CONJUNCTION. 


See Conjundtion apparent. 


ArPAARENT HoRIZz OB. See 
Horizon. Pa Ty a : N 0 
APPARENT Mor ion, is either 


that Motion which we perceive a 
diſtant Body really moving to have 


when we perceĩve it move, or know 
it does by its change of Place) 


while the Eye is at reſt or in mo- 


tion, or that Motion which an Ob- 


* Pp 


ye is in motion. 
The Motions of Bodies at a great 
Diſtance, tho' really moving very 


equally, and deſcribing equal Spaces 


in equal Times, may appear to be 
very unequal and irregular to the 
Eye, which can only judge 
E $ of them by the Mutation of 
| the Angle at the Eye; as 
articularly, 1. If two Ob- 
BY jects B and E at unequal Diſ- 
tance from the Eye A, at reſt, 

move with the ſame Velocity; 
the moſt remote E will ap- 
pear to move the ſloweſt; 
and, 2. If their Velocities 


A de proportional to their Diſ- 


E, move 
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tances AB, A E from the Eye, they 


will ſeem to move with the ſame 
Velocity. z. But if the moſt remote 
wer than the neareſt, 
the Motien of the neareſt will ap- 
pear to be much ſwifter than it 
is. And if they both move the ſame 
way, the apparent Velocities are in 
a Ratio compounded of the dire& 


Ratio of the true Velocities, and 


the inverſe Ratio of the Diſtances 
AB, AE from the Eye. 5. The 
Obje& E moving with any 8 
whatever, will ſeem to be at reſt, 
if the Ratio of the Space it really 


deſcribes in one Second of Time, be 


ro the Diſtance thereof from the Eye, 
as 1 to 1400, or as even 1 to 1300. 
For ſince the. Motion of the Hour- 
Hand ef a Clock, and the Mdtion 
of the Stars about the Earth, are not 


vifible to the Eye, and in one Se- 


cond of Time, an Arch of 15 Se- 
conds is paſs'd over; it is evident 
the way moved thro' by a moveable 
Body is imperceptible, if it be ſeen 
under an Angle of 15 Seconds, and 


much more ſo, When it appears under 


a leſs Angle. 6. It is poſſible 
for the Motion of a Body to be fo 
ſwift, as that throughout the whole 
Space it deſcribes there ſhall con- 


ſtantly ann a Solid, as it were 


generated by the Motion of the 
greateſt Section thereof, (which Sec- 
tion is perpendicular to the way 
moved thro) ſo that if the Body be 
a Sphere, and it moves in a right 


Line, (not in the Direction of the 


Eye) inſtead of ſeeing the ſaid Sphere, 
(as a Sphere,) you will ſee a Cy- 
linder, having the Diameter of its 
Baſe for the Section of the greateſt 
Circle of that Sphere; and if” that 
Sphere revolves in a Circle, inſtead 
of viewing a Sphere, you will ſee 
a cylindrical or elliptical Ring; 
and whether this may not be the 


' caſe of Saturn's Ring, I leave to 


others to judge. A ſmall Inftance 


of the Truth of this, will appear 
trom 
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from the boyiſh Performance of 


trundling a crooked Stick, one End 
of which is on fire, between your 


Fingers, in a dark Place. For while 


this is ſwiftly done, you will per- 


ceive an agreeable Curve of Fire. 7. 
The more oblique the Eye is to the 
Line or Plane which a diſtant . 
Body moves in, the more will the 


apparent Motion differ from the 
true Motion. 8. So that if a Body 


revolves equably in the Circumfe- . . 


rence of the Circle ABFCED, de- 
ſcribing equal Arches in equal 
times, and the Eye be at O in the 
Plane of that Circle ; it will, when 


'B..£ 


at the Point A, ſeem for ſome 
time to ſtand ſtill, and conſtantly 
afterwards to move faſter, till it 
gets to the Point F, where the 
Motion appears to become greateſt ; 
after which it appears to decreaſe, 
till the Body comes to C, where it 
will again ſeem to ſtand ſtill; and 
then again, its apparent Motion 
will increaſe backwards, till the 
Body arrives at E, where it will 
ſeem again to move faſteſt ; aſter 
which while it is going from E to 
A, it will appear to decreaſe. 

If the Eye moves directly for- 
wards from G to O, c. any remote 
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Object at reſt at H, will appear 

to move the contrary way, vx. 
from H to I with the ſame Velo- 
city the Eye moves. But if that 
Object moves the ſame way in the 
ſame Direction with the ſame Ve- 
locity that the Eye has, that Object 
will ſeem to ſtand ſtill. If the Object 
has leſs Velocity than the Eye, the 


Fs 


Hat 2 | 
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Object will appear to go backwards; 


wich a Velocity equal to the Dif- 


ference of their Velocities. But if 


the Object has a greater, it will 
appear to go forwards with that 
Difference. / 


If an Obje& and the Eye move 


_ contrary ways in the ſame Direction 


with any Velocities, the Object 
will appear 'to go backward with 
the Sum of the Velocities of both. 
The truth of all this appears to 
any one ſitting in a Boat moving 


'in a River, as alſo in any Wheel- 


Carriage that is running faſt ; and 
viewing Houſes or Trees, &c. 
on the Shoar or Road Side, or other 


Boats or Wheel Carriages in Mo- 


tion. | en 
APPARENT PLACE of an Ob- 
jet, in Opticks, is that in which 
it appears when ſeen thro' or in 
Glaſs, Water, or other refracting 
Subſtances, being moſt commonly 
different from the true Place. 

Thus, 1. The apparent Place of 
an Object ſeen thro' (or in) Glaſs 
or Water, terminated by parallel 
Planes, will be brought nearer to 
the Eye than its real Place. 2. If 
an Object be ſeen thro' a convex 
Claſs, its apparent Place will be 
more remote from the Eye than its 
true place. 3. If an Object be ſeen 

| F thro? 


F c 
thro' a concave Glaſs, its appa- 
rent Place will be brought nearer 
to the Eye than its true Place. 
APPARENT PLACE of the Image 
of an Obe, in Catoptricks, is that 


where the Image of an Object made 
by the Reflexion of a Speculum ap- 
pears to be in. The Ancients (as 
Euclid, in his Catoptricks ; Alhazen 
and Vitellio, in their. Optichs;) give 
it for a general Rule, that the ap- 

rent Place of the Image of an Ob- 
Je ſeen by Reflexion, is where the 
reflected Rays meet the Perpendicu- 


lar drawn from the Object to the 
Plane of the Speculum, (ſo that if 
the Speculum be a Plane, the appa- 


rent Place of the Image will be at 
the ſame Diſtance behind the Specu- 
lum as the Eye is before it; if con- 
vex, it will appear behind the Glaſs 
near er to the ſame; but if con- 
_ cave, it will appear before the Spe- 
culum:) Tho they lay down this 
Ruie as general, and indeed is uni- 
verſally true in plain and convex 
ſpherical Speculums, and moſt 
commonly too in ſpherical concave 
Speculums ; yet, there are a few 
Caſes in which the true Rule fails, 
as has been ſhewn long ſince by 
Kepler (in his Paralipomena in Vi- 
tellione m. prop. 18. p. 70. and fol.) 
One of them is this, that if two Eyes 
D and E, be in the ſame Plane 
with the Perpendicular A F, drawn 

from the Object, to the Plane of 


the Speculum, the Place of the 
Image will appear to be at H on 
this Side the ſaid Perpendicular. 
Moreover, if both Eyes or different 


Aſtronomy, 


„ 

Parts of the ſame Pupil, be in dif 
ferent Planes of Reflexion, the 
Image of the Object will moſtly 
appear in the Concurrence of the 
reflected Rays, with the Perpendi- 
cular drawn from the Object to 
the Plane of the Speculum; yet 
ſometimes it will appear without 
that Perpendicular, wiz. when the 
Eye is very near to the Speculum, 
and the Object be removed from 
it beyond the Centre. Add to this, 
that if an Obje& be placed in the 
Focus, it cannot be ſeen at all. (See 
Wolfuss Catoptr. F. 51. 188. 233, 
234.) | 

"The Doctrire of the apparent 


Places of the Images of Objects in 


ipherical Speculums, as well convex 
as concave, is not quite perfect; for 
becauſe different Planes of Reflexion 
cannot be conveniently delineated 


in the ſame Plane; neither can it 


be eaſily demonſtrated which of the 
Rays proceeding from the ſame 
Point in the Speculum, and reflect- 
ed to different Parts of the Pupil, 
meet; it has been hitherto thought fit 
to lay it down as a Maxim, ſatisfying 
moſt Phenomena, that the apparent 
Place of the Image, 1s where the re- 
fleted Rays meet with the Perpen- 
dicular drawn from the Object to 
the Plane of the Speculum. In 
cylindrical and conical Speculums, 


it is found, by Experience, that the 
Image is not far from the Surface; 


but what Lines are there interſect- 
ed, where the Image appears, is not 
et determined; no more than in 
peculums of other Shapes, where 
the Loci of the Images have not 
yet been geometrically determined. 
APPAREN TH Place of a Planet, in 
is that Point upon 
the Surſace of the Sphere of the 
World, whereat we ſee the Centre of 
the Sun, Moon or Stars, from the 
Surface of the Earth. | 
APPLICaTE, is a Right-Line, 
otherwiſe called an Ordinate or 
Semi- Ordinate. Which ſce. 


Ar- 


WIPE 
AvpPLICAT1oN, is ſometimes the 


ometrical Term for Diviſion ; 
ut Application alſo ſignifies the 


fitting or applying one Quantity 


to another, whoſe Areas, but not 


Figures, are the ſame. Thus Eu- 


clid, lib. 6. prop. 28. ſhews how to 
apply a Parallelogram to a Right- 


Line given, that ſhall be equal to a 


Right-lin'd Figure given. 

APPLY, This Word is uſed 
three Ways. 

1. It ſignifies to transfer a Line 
given into a Circle, (molt utually,) 


or into any other Figure; ſo that 


its Ends ſhall be in the Perimeter 
of the Figure. | 
2. It is alſo uſed to expreſs Di- 
viſion in Geometry, eſpecially by 
the Latin Writers, who as they 
ſay duc A B in CB, (draw A B into 
CB,) when they would have AB 
multiply'd by CB, or (rather) 
have a Right-angled Parallelogram 
made of thoſe Lines. So they ſay 
applica AB ad CB, (apply AB to 
CB,) when they would have CB 
divided by AB; which is thus 


EO 3 
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3. It ſignifies alſo to fit Quan- 


tities, whoſe Area's are equal, but 


Figures different ; as, when Euclid, 


in his ſixth Book, ſhews how on a 
Line given to apply a Parallelo- 
gram, equal to a Right-lin'd Fi- 
gure given. 

© APPROACHES, in Fortification, 


are Works caſt up on both Sides; 


fo call'd, becaufe the Beſiegers, hy 
that means, .may draw near a For- 
treſs, without fear of being diſ- 
covered by the Enemy. Or As- 
proaches are all Sorts of Advan- 
tages, by the Help of which an 
Advancement may be made to- 
wards a Place beſieg' d. 
APPROXIMATION, in Arith- 
metick, or Algebra, is a continual 
Coming till nearer and nearer to 
the Root or Quantity - ſcuzhr, 
without expecting to have it ex- 


AQU 


actly. There are ſeveral Methods 


of Approximation laid down by 
Dr. Wallis, Mr. Ralphſon, Dr. 
Halley, Ward, Sc. and they are 


'all nothing but a Series infinitely 


converging or approaching till 
nearer to the Quantity ſought, ac- 
cording to the Nature of the Series. 

If there be any Non-Quadrat or 
Non-Cubick Number, the former 
being expreſs'd by aa+6. and the 


latter by aaa +6, where aa and aaa 


are the greateſt Square and Cube in 


the propoſed Numbers, then will 


— ab 
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2 2 +y/Taak © nearly. 
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Theſe will be eaſy and expeditious 
Approximations to the Square and 
Cube Root. | 

ArRoON, is a Piece of Lead that 
wraps over, or Covers the Vent or 
Touch-Hole of a Piece of Ord- 
nance. | 

Arsis, is uſed as well for the 
higheſt Part of an Orbit, to which 
when a Planet comes, it is at the 
greateſt Diſtance from the Sun, as 
the loweſt Part of that Orbit, when 
the Planet is in its neareſt Diſtance 
to the Sun. 

The Line of the Ah or Apfedes, 
is a Line drawn from the Apheli- 
um to the: Perihelium, 

Aquarius, a Conſtellation in 


the Heavens, being the eleventh 


Sign in the Zodiack, and is com- 
monly mark'd with this Character 
, and conſiſts of thirty three 
Stars. | 
Aquepver, is a Conduit of 
Water, and fignifes an artificial 
Canal, either running under ground, 
or rais'd 2bove it, and ſerving to 
convey Water from one Place to 


another according to their Level, 
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notwithſtanding the Unevenneſs of 
the intermediate Ground. The Ro- 
mans built ſeveral very conſider- 
able ones in their City: And Ju- 
lius Froxtinus, who had the Di- 
rection of them, tells us of nine 
which diſcharg'd themſelves thro' 
1314 Pipes of an Inch Diameter; 


and Blafius upon Livy obſerves, that 
theſe Aqueducts brought into Rome 
above 500000 Hogſſheads of Wa- 


ter, in the Space of twenty-four 
Hours. 5 

Aqueous Humovr, or the 
watry Humour of the Eye, is the 
utmoſt, being tranſparent, and of 
no Colour ; it fills up the Space that 


lies between the Cornea Tunica 
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and the Cryſtalline Humour. 

AquiLa, or VULTUR VoLANS, 
a Conſtellation in the Northern 
Hemiſphere, conſiſting of thirty- 
two Stars. | 
' Axa, the Altar, a Southern Con- 
ſtellation containing eight Stars. 

. ARacnnoipes, is the Cryſtal- 
line Tunic of the Eye ; by ſome 
called alſo Aranea Tunica, or Cry- 
Hallina, and is that which ſur- 
Tounds and contains the Cryſtal- 
line Humour ; by reaſon of its light 
thin Contexture, like that of the 
Web of a Spider, it has the 
Name of Aranea. 'This Coat, by 
means of the Ciliary Proceſſes, 
helps to move the Cryſtalline 
Humours of the Eye nearer to, or 
further from, the Retina, and per- 
haps alſo to render its Figure more 
or leſs Convex. . 

Arcs, or Arc, in general is 
any part of a Curve Line; but it 
is more uſually taken for any Part 
of the Circumference of a Circle. 

Arcs (Equal) of the ſame 
Circle, are ſuch that contain the 
ſame Number of Degrees. 

ARcs (SIMILAR ;) if the Arc 
BC does contain the ſame Num- 
ber of Degrees as the Arc DE; 
or if the Radius AB is to the Ra- 


by 3, the fourth by F, 


"4. "MC 
dius A D, as the Arc BC is to the 
Arc DE, then the Arcs BC and 


DE are ſimilar. If the Radius 


AD of any Arch DE be ſuppos'd 
1, and the Sine DF thereof be 
call'd y, then the Length of the 
Arch DE will be expreſs'd by this 
infinite Series; | 
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IXZ XIX 79 5 | 
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And if the firſt Term of this Series 
be called A, the ſecond B, the 
third C, the fourth D, c. and the 
ſecond be multiply d by 2, the third 
c. then 
that Series will become this: 
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ARCHES, in Architecture, are 
Parts of the inward Support of any 
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Superſtructure, and they are either 


circular, elliptical, or ſtreight, (as the 
Work- men improperly call them.) 

ARCHES(ELLIP TIC, were for- 
merly much uſed inſtead of Mantle- 
trees in Chimneys: They had a 
Ney Stone, and Chaptrels, or Im- 
poſts, and conſiſted of two Haunſes 
and a Scheme. 

Azcnues (Gor kick,) are ſuch 
as are ujed in Gothick Buildings, 
call'd by the Laliaus Di ter xo 3 

Z 


ARC 
di guarto acuto, or of third and 
fourth Point, becauſe they conſiſt 
of two Arches of a Circle, meeting 
in an Angle at the Top, and drawn 
from the Diviſion of a Chord into 


three, 
ſure. 
ARrcCHn'D (SE EN E, SCHEME,) is a 


four or more Parts, at plea- 


flat Arch, leſs than a ſemicircular one. 


ARCHEs (STREIGHT,) as the 
Workmen improperly call them, 
which are uſed over Windows and 
Doors, &c. have plain ftreight 
Edges both upper and under, which 
are parallel, but both the Ends 
and Joints do all point towards a 
certain Centre. They are now uſual- 
ty about a Brick and a half thick; 
which, when rubb'd, is about 
twelve Inches. The levelling End 
of this Arch is called the Skew- 
Back ; and the ſeveral Joints be- 
tween the Courſes of Bricks in the 
Arch, the Workmen call the Som- 
mering. | 

ARCHIPELAGUS, in Geogra- 
phy, is a Part of the Sea, con- 
taining many {mall Iſlands one near 
another, and conſequently many 
little Seas denominated from thoſe 
Iſlands ; as, the Grecian Archipe- 
lago, or Ægean Sea. 

ARCHITECT, 1s one that under- 
ſtands Architecture, Which is the 
Art or Science of well Building, 
that is, of conceiving an Idea of 
an Edifice in the Mind, and build- 
ing it according to the ſame, ſo as 
to anſwer the End of the Builder ; 
and is divided into Civil, Military, 
and Naval. 

ArculTECTURE (Civil, ) 
teaches how to make any Kinds of 
Buildings ; as Palaces, Churches, 
or private Houſes. 


The moit ancient Writer of Ar- 


chitecture extant, is /7truwjus, who 
lived in the Reign of Auguſtus the 
Roman Emperor, to whom he dedi- 
cated his ten Books on that Subject; 
and fince him the V/riters on Ar- 


- ARCTOPHYLAX. 
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chitecture are numerous. Some of 
them are, Philander, Barbarus, 
Salmaſius, Baldus, Lea Baptiſta Alber- 
tus, Gauricus, Demoniofius, Perrault, 
De POrme, Rivius, Sir Henry Wotton, 
Serlio,, Palladio, Strada, V. ronola, 


| Scamozzi, Dieuſſart, Catanei, Fre- 


ard, De Chambray, Blondel, Gold. 
man, Sturmy, Dominicus de Roft, 
Deſgodetz, Baratteri, Mayer, Gu- 
lielmus. Theſe three laſt treatin 
of Water-ArchiteQure. - To whic 
may be added an anonymous; French 
Treatiſe concerning the making 
of Rivers Navigable. | 
ARCHITECTURE ( MiliTa- 
RY) inſtructs us in the beſt Ways 
of fortifying Cities, Camps, Sea- 
Ports, or any other Places of 
Strength. And. | 
ARCHITECTURE: (NAvA L,) is 
the building of Ships. 
ARCHITRAVE is the princi- 
al Beam, or Poitrail in any Build- 
ing, and the firſt Member of the 
Entablement, being that which 
bears upon the Column, and is 
made ſometimes of a ſingle Sum- 
mer, as appears in moſt of the an- 
cient Buildings, and ſometimes of 
ſeveral 33 as is uſual in the 
Works of the Moderns. It is call'd 
the Reaſon-Picce or Maſter- Beam, 
in Timber Buildings; but in Chim- 
neys it is called the Mantlepiece; 
and over the Jaumbs of Doors, and 
Lintels of Windows, yperthyron. 
ArcTick CiRCLE, is a leſſer 
Circle of the Sphere, or Globe, 
parallel to the Equator, and 23? 
30'. from the North Pole of the 
World, from whence it takes its 
Name. This, and the AntarR:ck 
Circle, which is one parallel to the 
Equator, and at the ſame Diſtance 
from the South Pole, are call'd 
the two Polar Circles. | 
See Broates, 
ArcTurus: A fix'd Star of 
the firſt Magnitude, placed in the 
Skirt of Arctophylax. 
F 3 A1 
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Area, of any ſuperſicial Figure, 
n Geometry, is the internal Capa- 
city or Space contain'd within the 
Lines or * bounding it in the 


ſquare Parts of any Meaſure; as, 


© 24D 


_ "2 
— 


b 
| | 


; 


| 


| B 

- ſappole the Side A B of the Paralle- 
* Jegram AB CD to be three Inches, 
or three Foot, or three Yards, Sc. 
and the Side A C to be four Inches, 
or four Foot, or four Yards, c. 
then the Area or ſuperficial Capaci- 
ty of the ſaid Parallelogram will be 


E 
A 


twelve Inches, or twelve Foot, or 


twelve Vards, or will contain twelve 
little equal Squares, each of whoſe 
Sides is one Inch, or one Foot, or 
one Vard. 
For the Areas of Figures, ſee un- 
der their reſpective Names. | 
AREOMETER, is an Inſtrument 
to meaſure the Gravity of Liquors ; 
and it is uſually made of a thin fine 
laſs Ba!l, with a long taper Neck, 
fear at the top, there being firſt as 
much running Mercury put into it 
as will ſerve to keep it ſwimming in 


an exact Poſture. The Stem, or 


Neck, is divided into Parts, which 
are number'd, that ſo by the depth 
of its Deſcent into any Liquor, its 
Lightneſs may be known by thoſe 
* Diviſions : for that Fluid or Liquor 
in which it finks leaſt, muſt be hea- 
vieſt ; and that in which it ſinks 
moit, will be lighteſt 

There is another newer Inſtru— 
ment of this kind deſcribed by Mr, 
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Homberg of Paris in the Memoirs of 
the French Academy for the Year 
1699. | 3 5 

As EzOSTYLI, in Architecture, is 
a ſort of Edifice where the Pillars 
are ſet at a great diſtance from one 


another. | 


Arco Navis, a Southern Con- 
ſtellation, conſiſting of forty-two 
Stars. 

ARGUMENT H Inclination, is an 
Arc of an Orbit, intercepted be- 
tween the Node aſcending, and the 
Place of the Planet from the Sun, 
being number'd according to the 


_ Succeſſion of Signs. 


AzGUMENT of the Moon's Lati- 
tude, is her Diſtance from the Node. 
Axr1es, a Conſtellation. of Stars 
drawn on the Globe in the Figure 
of a Ram. It is the firſt of the 
twelve Signs of the Zodiack, and 
mark*d thus V, and conſiſts of nine- 
teen” Stars. 
ARITHMETICK, is 
Science of Numbers. 
Proclus, in his Commentary upon 
the firſt Book of Euclid, ſays, that the 
Phæœnicians, by reaſon of their Traf- 
ſick and Commerce, were thought 
to be the firſt Inventors of Arith- 
metick. Which Pythagoras and his 
Followers, as alſo the . Eg yptians, 
Greeks, and Arabians afterwards 
much improved; as C/awius and o- 
thers tell us. But if we are to judge 
of the Knowledge of thoſe Antients 
in Arithmetick from their Writings 
upon the Subject, which have been 
tranſmitted to us, we may ſafely 
conclude, that their Advances here- 
in were but very ſhort and ſcanty. 
For ſetting aſide Euclid, who indeed 
has given ſeveral very plain and 
pretty Properties of Numbers in his 
Elements, and Archimedes in his 4- 
reuar. they moſtly conſiſt in dry 
d iſagreeable Diſtinctions and Divi- 
ſions of Numbers: as may be ſeen, 


the Art or 


in ſome ſort, in Nichemachus's and 


Nor is ti c 


Boctius's Arithmetick. 
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Greek Manner of Numeration, by 
the Letters of the Alphabet, at all 
ft for the Performance of the prac- 
tical Parts of Multiplication, Divi- 
fion, &c. with the Eaſe and Expe- 
dition that they are now-a-days per- 
formed by the Iadian Figures, or 
nine Digits. 

Dr. Vallis, in his Hiftory of Alge- 
bra, ſays, that there are at Oxford 
two Arithmetical Manuſcripts of 
Jobannes de Sacro Boſco, who died 
about the Year 1250, wherein the 
Operations of Addition, Subtraction, 
Multiplication, Diviſion, and Ex- 


traction of the ſquare and cube Roots 


are performed much the ſame as 

now. 25 N 
Boetins's Arithmetick was wrote 

in the ſixth Century. And ia the 


ninth Century, P/2//ias wrote a 


Compendium of the ancient Arith- 
metick in reel, tranſlated into La- 
tin by Xylander, and publiſhed anno 
1556, at Baſil, Such a Compen- 
dium too was publiſhed by WVilli- 
chius, an. 15 40. Other Writers are 
Jordan, (whoſe Arithmetick was 
publiſhed u. 1480,) Barlaam the 


Monk, Frater Lucas de Burgo, Sti- 


fel, Nicholas Tartaglia, Maurolycus, 
Heniſchius, Andrea Tacquet, Clavins, 
Leotaude, Wells, Metins, Gemma Fri- 
ſius, Wingate, Kerſey, Bayer, Hat- 
ton, Cunn (of Fraftions,) Weſlon, 
with a Multitude of others, too ma- 
ny to ſet down here. But the beſt 
and moſt abſolute Work of this kind, 
both as to Matter, Order, Clearneſs 
of Expreſſion, and even Language, 
is the Sygem of Arithmetick, pub- 
lihed in our Language a few 
Years ago, at London, by the very 


ingenious Mr. Malcolm. 


ARITHME'TICK (BiNaRyY,) is 
that wherein ouly Unity, or 1 and 
o are uſ:d. This was deviſed by 
Mr. Leibnitz, (fee Miſcellanea Be- 
rolin. p. 336, & eq.) who ſhews it 
to be apt for diſcovering the Pro- 
perties of Numbers; and Mr. Daa- 


*-. ad 
gicourt, in the Hiftory of the Royal 
Academy of Sciences for the Tear 1703. 
P- 105. gives us a Specimen thereof 
about Arithmetical Progreſſionals; 


where he ſhews, that becauſe in Bi- 


nary Arithmetick only two Cha- 
racters are uſed, therefore the Laws 
of Progreſſion may be the eaſieſt of 
all diſcover'd by it. 
ArITHMETICK (CoMMoN.) 
This ſignifies the practical Rules of 
Addition, Subtraction, Multiplica- 
tion, Diviſion, Sc. of Numbers, 
and Decimal Fractions. | 
ARITHMET1ICK (DECADAL,) is 
the Arithmetick which we uſe by 
the nine Figures and a Cypher, 
which is commonly attributed to be 
the Invention of the Arabian, and 
was, no doubt, taken from the 
Number of our Fingers, which is 
ten; becauſe, in Computations, we 
uſe the Fingers before we underſtand 
Arithmetick. h . 
ARITHMETICk (DECIMAL.) is 
the Doctrine of decimal Fractions. 
 ARITHMETICK (IxSTRUMEN-· 
AL,) is the Performance of the 
Rules of Common Arithmetick by 
Inſtruments, » | 
ARITHMETICK (LoGaRiTH- 
METICAL,) is the Doctrine of Lo- 


garithms. 


ARITHMETICK (Pol1ITICAL,) 
15 the Application of Arithmetick to 
Politicks. 1 | hs 
 ARITHMETICK (SEXAGES 1- 
MAL) is the Doctrine of Sexageſi- 
mal Fractions. | 
ARITHMETICK (SPECIOUS) is 
the ſame as Algebra, | 
AkITHMU ETER (TETRACTY> 
CAL,) is that wherein only 1, 2, 3» 
and o are uſed. 155 | 
There is a Treatiſe of this Arith- 
metick written by Mr. Echard Mei- 
gel, a German. But both Binary A- 
rithmetick and this are uſeleſs Cu- 
rioſities, eſpecially with regard to 
the practical Part, - ſince the Decadal 
Arithmetick is received by all Na- 
F 4 tions 


ference in thoſe 
1. Here follows ſome Properties 
of Arithmetical Progreſſionals. 
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tions, and ingrafted in as while 


Children, an 
learning a new Numeration will 
not be ballanc'd by the Advantage 
rk; from it; and laſtly, becauſe 


umbers may be vaſtly more com- 
to the Sum of the Means; as 2, 4; 


pendiouſly expreſs'd by Decadal 
Arithmetick, than by either of theſe. 
AR1lTHMETICK ( ThHEORET1- 

CAL,) is the Knowledge or Science 
of the Properties of Numbers. 

 ARITHMETICK of Jnfinites, is 
the Method of ſumming up a Series, 
or Row of Numbers, conſiſting of 
infinite Terms, or of finding the 

Ratio's of them. 

This Method was firſt invented 
by Dr. Vallis, as may be ſeen in 
his Opera Mathematica, vol. I. 
where he ſhews the Uſe of it in 
Geometry, in finding the Area's of 
Superficies, and the Contents of So- 
lids, and their Proportions. But the 
Method of Fluxions, which is a 
univerſal Arithmetick of Infinites, 
periorms theſe things much eaſier, 
and a Multitude of Things can be 
perform'd by the latter, that the 
former will not touch. 5 


ARITHMETICAL ComnePeLet- 


MEN of a Logarithm,' is what that 
_ Logarithm wants of 10coo000 ; as 
the Arithmetical Complement of the 


Logarithm 8.144032 is 1.84.5968 ; 


where every Figure, but the laſt 8, 


is taken from 9, and that from 10. 
ARItTHMETICAL PROPORT1- 
ON, or PROGRESSION, is when 
Numbers, or other Quantities, do 
proceed by equal Differences, either 


increaſing or decreaſing; as 2, 4, 


6, 8, 10, Ee. or a, 24, 4a, 6a, 
5. 4, 3, 2; I, or 5a, 4a, 
3a, 24, a; where the two former 


Series are increaſing, and the two. 


latter decreaſing, the common Dif- 
Sk 2, and in theſe 


1. If there are three Quantities 


in Arithmetical Progreſſion, the 


ſince the Trouble of 


ART 
Sum of the Extremes is equal to 
the Double of the Mean; as 2, 
4, 6, are fo ; whence 246=2x4. 
2. If there be four Quantities in 
continual Arithmetical Proportion, 
the Sum of the Extremes is equal 


6, 8, are ſo: whence 2+8==4+6. 
3. If never ſo many Quantities 
are in an Arithmetical Progreſſion, 
the Sum of the Extremes is always 
equal to the Sum of any two Means 
equally diſtant from the Extremes, 
or to the Double of the middle 
Term, if the Number of 'Terms be 
odd; as ſuppoſe 2, 4, 6, 8, 10, 12, 
be an even Number of Terms, 
then 2+1 2=4-þ10=6+8 ; and if 
2, 4, 6, 8, 10, be an odd Number, 
then 24-10=2x6, | 

4. The Sum of any Number of 
Terms of an Arithmetical Progreſ- 
ſion, is equal to the Sum of the 
Extremes multiplied by half the 
Number of Terms, or half that 
Sum multiplied by the whole Num- 
ber of Terms; as the Sum of all 
the Terms in the laſt Progreſſion 
he, | z+10 


iS=2+10. X24. 0r=5x 230. 
5. The Ratio of the Sum of an 
Arithmetical Progreſſion, whether 
finite or infinite, whoſe firſt Term is 
o, is to the Sum of as many Terms 
equal to the greateſt; as 1 to 2. 
6. The Ratio of the Sum of the 
Squares of every Term of an A- 
rithmetical Progreſſion, beginning 
at o, and continued to Infinity, is 
3. | = 
7. The Ratio of the Sum of the 
Cubes of ſuch a Progreſſion, is to 


the Sum of as many Terms, equal 


to the greateſt ; as 1 to 4. 

8. And univerſally, if be the 
Power that every Term of ſuch a 
Progreſſion is raiſed to, the Sum of 
all thoſe Powers will be to as many 
Terms equal to the greateſt ; as 1 
to u-. 

All thefe Theorems, but the laſt, 
are 


A R M 
are demonſtrated by Sturmy, in his 
Mathefis Enucleata. ; 
ArRtTHMETICAL INnsTRUu- 
MENTS, are Inſtruments to per- 
form Arithmetical Operations with; 


ſuch as Napier's-Bones, 
ding Rules, Oc. 
ARITHMETICAL Mean, is the 
middle Term of three Quantities in 
Arithmetical Progreſſion. 
Ak k, the ſame as Arch. Which ſee. 
ARK of Direction or Progreſſion, 
in Aſtronomy, 1s that Arch of the 
Zodiack that a Planet appears to 
deſcribe, when its Motion is pro- 
greſſive according to the Order of 


and Sh- 


the Signs. 


In the Ptolemaick Syſtem, it is 
the Ark of the Epicycle, which a 
Planet deſcribes when it is progreſ- 
five according to the Order of the 
Signs, | | | 

A Rk of Retrogradation, is that 
which a Planet deſcribes when it is 
retrograde, or moves contrary to 
the Order of the Signs. 

Ak k of the firfl and ſecond Station, 
1s the Ark that a Planet deſcribes 
in the former or latter Sem1-circum- 
ference of its Epicycle, when it ap- 
pears ſtationary. | 

Ax M'Dp. A Loadſtone is ſaid to 
be armed, when it is capp'd, caſed, 
or ſet in Iron or Steel, in order to 
make it take up a greater Weight, and 
alſo to diſtinguiſh its Poles readily. 

The Armour of a Loadſtone, in 
figure of a Right angled Parallelo- 
pipedon, init of two thin Pieces 
of Steel or Iron, in figure of a 
Square, having a Thickneſs propor- 
tional to the Goodneſs of the Stone; 
for if a weak Stone has a ſtrong Ar- 
mour, it will produce no Effect; and 
if the Armour of a ſtrong Load- 
ſtone be too thin, it will not pro- 
duce ſuch an Effect as when thick- 
er: A convenient Thickneſs for 
the Armour is found by filing it 
thinner and thinner, until you find 
its Effect to be the greateſt poſſible. 
The Armour of a Spherical Load- 
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as 
ſtone conſiſts of two Steel Shells 
faſten'd to one another by a Joint, 
and muſt cover a good Part of the 
Convexity of the Stone. This muſt 


be alſo filed away by degrees, until 
the Effect of the Loadſtone is found 


to be the greateſt poſſible. 


It is very wonderful that the Ar- 
mour of a Loadſtone will ſo much 
augment its Effect, that good Stones 
after they are arm'd, will lift up 
above 150 Times more than before. 

There are indifferent good Load- 
ſtones, which when unarmed weigh a- 
bout tnree Ounces; but when arm'd, 
will lift up more than ſeven Pounds. 

ARMILLARY SPHERE, is when 
the greater and leſſer Circles of the 
Sphere, being made of Braſs, Wood, 
Paſtboard, Cc. are put together in 
their natural Order, and plac'd in a 
Frame, ſo as to repreſent the true 
Poſition and Motion of thoſe Circles. 

ArTIFICIAL Day, being the 
ſame as the Natural Day, is that 
Space of 'Time elapſed from the 
Riſing of the Sun to the Setting 
thereof; whence the Length of the 
Artificial Day, of thoſe inhabiting 
under the Equinoctial will always 
be twelve Hours ; and to thoſe that 
are nearer the Poles, the Artificial 
Day is ſo much the longer: ſo that 
the length of the Artificial Day to 
thoſe under the Poles, (if there be 
any People there,)will be halfa Year. 

ARTIFICIAL Numbers, Sines, 
and Tangents, are the Logarithms 
of the Natural Numbers, Sines, and 
Tangents. 5 

Asc HN DINO Nops, is that Point 
from whence a Planet runs North- 
ward beyond the Ecliptiek. 

| ASCENSIONAL DIFFERENCE, 
is the Diference between the Right 
and Oblique Aſcenſion of any Point 
in the Heavens; or it is the Space 
of T'ime the Sun riſes or ſets beforeor 

after ſix o'Clock ; as Co-T. Lat: 
T. O Decl. :: R: S8. of Aſcen- 
ſional Difference. | | 
| | ASCENSION 


AST 


Ascgns1on (OBL1QUE,) is that 
Degree and Minute of the Equi- 
noctial, reckoning from the Begin- 
ning of Aries, which riſes with the 
Centre of the Sun, or a Star, or 
which comes to the Horizon at the 
ſame time as the Sun, or a Star, in 
an Oblique Sphere. wks 
 Ascension (RIGHT) of the 
Sun, or a Star, is that Degree of 


the Equinòctial, accounted from 


the Beginning of Aries, which 
riſes with it in a Right Sphere. 
R: Co-S, O's greateſt Decl.-:*: T. 


Dift. from F or : T. Right Aſ- 


cenſion. | 

AsC11 are the Inhabitants of the 
Torrid Zone, which twice a Year 
have the Sun (at Noon) in their 
Zenith, and conſequently then 
their Bodies caſt no Shadow. 
W hence comes the Name of Aſcii. 
As pR Nr, is the Situation of the 
Planets and Stars, in reſpect of one 
another. Of theſe they commonly 
reckon five different Sorts. 

1. SEXTILE, is When two Pla- 
nets, or Stars, 
from one another. 

2. Qua RT11,E, when they are 
ninety Degrees diſtant from one 
another. 0 

3 TRIER, when they are diſtant 
120 Degrees. 

4. OePos1T10N, when they are 
1 80 diſtant. WE 

5. ConjuxcTion, when they 
are both in the ſame Degree. 

Kepler added eight new Aſpetts 
to theſe, viz. the Demi-ſextile of 
30, the Decile of 36, the Octile 
of 452, the Quintile of 729, the 
Tredecile of 108?, the Seſquatile of 
 135?, the Biquintile of 144, and 
the Quincunx of 150. 

All cheſe different Poſitions of the 


Planets are reckon'd in the Eclip- 


tick by the ſecondary Circles drawn 
thro' the Centres of the Planets ; 
that is, if the ſecondary Circles, 
drawn thro' the Centres of two Pla- 


are ſixty Degrees 


AST 


' nets, cut the Ecliptick in two Points, 


that are fixty Degrees diſtant from 
one another, then thoſe Planets are 
ſaid to be in a Sextile Aſpect. Un- 
derſtand the ſame in others. 
ASTERISM ; the ſame with Con- 


feellation, or a Collection of many 


Stafs into one Claſs, or Syſtem, 
which is uſually on the Globe re- 
reſented by ſome one particular 
mage, or Figure, to diſtinguiſn the 
Stars that compoſe this Conſtella- 
tion from thoſe of others. 
ASTRAGAL, f#om Aſtragalos in 
Greek, the Bone of the Heel, is a 
little. round Moulding, which en- 
compaſſes the Top of the firſt, 
or Shaft of a Column, and differs 
only from the Torus in Bigneſs, 
its Height being 1 f Module, and 


3 Min. | | 
ASTROLABE. The Name of a 
plain Sphere, or Stereographick 
Projection of the Sphere, either up- 
on the Plane of the Equinectial, 
the Eye being ſuppoſed in the Pole 
of the World, or upon the Plane of 
the Meridian, when the Eye is ſup- 
poſed in the Point of Interſectien 
of the EquinoQtial and Horizon. 
Stoffler, Gemma Friſius, and Clawius 
have treated of this Projection. 
As TROLABEB (SEA, is an In- 
ſtrument for taking the Altitude of 
the Sun or Stars, at Sea; being a large 


braſs Ring of about 15 Inches in Dia- 


meter, whoſe Limb, or a convenient 
Part thereof, is divided into De- 
grees and Minutes, with a move- 
able Index or Label, which turns 
upon the Centre, and carries two 
Sights. At the Zenith is a Ring, 
to hang it by in time of Obſerva- 
tion, when you need only turn it 
to the Sun, that the Rays may paſs 
freely thro' both the Sights, and 
the Edge of the Label cuts the Al- 
titude 1n the Limb. This Inftru- 
ment, if well made, (tho' not now 
much in uſe,) is as good, if not 
better than any of the other Inſtru- 
ments 


* 
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ments that are uſed for taking the 
Altitude at Sea; eſpecially for 
taking of Altitudes between the 
Tropicks, when the Sun comes 
near to the Zenith. | 
AsTROLOGY, is an Art that pre- 
tends to foretel future Things from 
the Motion of the heavenly Bodies, 
and their Aſpects to one another, 
and from imaginary Qualities that 
are ſuppoſed to be in the Planets and 
Stars affecting Mortals here below. 
But as there is nothing of Truth in 
this Art, as all diſcerning People in 
this Age are very well ſatisfy'd of; 


therefore it will be to little or no 


purpoſe to explain the Terms of it. 


ASTRONOMICAL KALENDER, 


is an, Inſtrument engraved upon 
Copper-plates, printed on Paper; 
and paſted on Board, with a Braſs 
Slider, which carries a Hair, and 
ſhews, by Inſpection, the Sun's Me- 
ridian Altitude, Right Aſeenſion, 
Declination, Riſing, Setting, Am- 
plitude, &c. to a greater Exactneſs 
than our common Globes will ſhew. 

ASTRONOMICAL HouRs, are 
the equal Hours : Whereof there 
are 24 accounted from the Noon 
of one natural Day, (or, as ſome 
will have it, from Midnight) to the 
Noon or Midnight of the next na- 
tural Day. 

ASTRONOMICAL QUADRANT, 
is a large Quadrant made all of 
Braſs, or of Wooden Bars, uſually 
faced with Plates of Iron, having 
its Limb divided into Degrees and 
Minutes, and even Seconds if poſ- 
ſible, with plain Sights fix'd to one 
Side of it, or inſtead thereof a Te- 
leſcope, and an Index moving a- 
bout the Centre, carrying either 
plain Sights, or a Teleſcope. 

Thefe Quadrants are uſed in tak- 
ing Obſervations of the Sun, Planets, 
or fix'd Stars. The Ancients uſed 
only plaia Sights ; but the Moderns 
have found it of vaſt Benefit to uſe 
Teleſcopes inſtead of them. And 


15 
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the Contrivance well known to our 
aſtrument-Makers, of moving the 

Index, by help of a Screw on the 
Edge of the Limb, and of readily 
and eaſily directing it, and the Qua- 
drant upon its Pedeſtal, to any 
deſir d Phænomena by means of 
Screws and dentated Wheels, is a 
ſtill greater Improvement of this 
Inſtrument. : | 
Tycho Brahe was the firſt that uſed 

a tolerable Apparatus of Aſtronomi- 
cal Inſtruments, which are deſcrib'd 
in his Afronomie Inſtaurat. Me- 


chanica, printed in the Vear 1602. 


But Hewvelius's Apparatus deſcrib'd 
in his Machina Celeftis, A. D. 1673. 


are abundantly more ſumptuous, 


and better contriv'd than YJycho 
Brabe's. Vet theſe, one ſhould think, 
could not perform Obſervations ſo 
exact, as if he had uſed Teleſeo- 
pick Sights; for he would not uſe 
them. And that occaſion'd Dr. 
Hooke to write Auimadvenſions upon 
Hevelius's Inſtrumente, printed in 
the Year 1654, wherein he deſpiſes 
them on account of their Inaccu- 
racy. But Dr. Halley, at the Deſire 
of the Royal Society, went over to 
Dantzick in the Year 1679, to in- 
ſpe& his Inſtruments, and did ap- 
prove of the Accuracy of them, 
and of his Obſervations with them. 
ASTRONOMY. The a 
of the Motions, Times, and Caules 
of the Motions, Diſtances, Magni- 
tudes, Gravities, Light, &c. of the 
Celeſtial Bodies, wiz. the Sun, Moon 
and Stars; explaining the Cauſes 
and Nature ot the Eclipſes of the 
Sun, and Moon; the Con junctions 
and Oppoſitions of the Planets, and 
any other of their mutual Aſpects, 
with the time when any of them did 
or will happen. | 
As T RONOu Y (SPHERICAL,) is 
the Conſideration of the Univerſe, 
as it offers it ſelf to our Sight. 
ASTRONOMY (THEORETICAL) 
is the Conſideration of the true 
| Structure 
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Structure of the Univerſe ; and from 
thence the Determination of the Ap. 
pearances thereof. . — 


'ASTRONOMY is very ancient, 
as we may learn from Porphyry, and 
Simplicius in his Comment upon 
Ariſtotle's 2d Book de Cal, who 
ſay, that when Alexander the Great 
took Babylon, Calliſthenes, one of 
Ariflotle's Scholars, by the Deſire of 
Ariftotle, carried from thence to 
Greece, Celeſtial Obſervations made 
by the ancient Chaldeans and Ba- 
bylonians, of two thouſand Vears 
ſtanding, And Sir Henry Sawil to- 
wards the Jatter Part of his 2d 
Lecture upon Euclid, ſpeaking of 
this, ſays that altho' the common 
printed Edition of Simplicius men- 
tions but two thouſand Years ; yet 
in his Manuſcript it is thirty-one 
thouſand Years ; and Cicero, in lib. 
1. e Divinatione, forty-ſeven thou- 


ſand Years. | e 
Some of the aſtronomical Writers, 
are Pfolem, who has preſerved the 


Obſervations of the Ancients, a- 
mongſt which are thoſe chiefly of 
Hipparchus, in his Almageft. — Alba- 
tegnius, Who has given the Obſer- 
vations of the Saracens, —Sacro Boſ- 
co, — Regio Montanus, — Purbachius, 
— Copernicus, —Tycho de Brahe, — 
Lansbergius, — Longomontanus, —Cla- 
wins, — Kepler, —Gallilzo, — Bayer, 
— Hevelius, — Dr. Hook, — Ricciolus, 
— Horrocs, — Sir Jonas Moor, — 
Mr. Huygens, —Tacquet, —Flamflead, 
—Bullialius, —Seth Ward, —Count 
Pagan, —Wing, —Street, — Mr. De 
la Hire, — Newton, — Gregory, — Mer- 
cator, —Ihifton, —Dr. Halley, — Du 
Hamel, — Dr. Keil, — the two Ca/- 
fini's, both Father and Son.—Mr. 
Leadbetter. — Mr. Brent, &c. 

We learn from Ptolemy, that 
Tymocaris, and Aryſtillus left ſe- 
veral Obſervations of the fix'd 
Stars about 120 Years before Chriſt. 
But the Aſtronomy of the An- 
cients was very defective upon ac- 


count of their bad Inſtruments, and 


about the Year 1556, in Li 


ASY 
their Want of the Knowledge of the 
Teleſcope, and the Uſe of the Mi- 
crometer, and the falſe Syſtem of 
"the World that they ſo ſtrenuouſly 


adhered to, till Copernicus having 


revived the true Pythagorean Syſtem 
* de 
Rewolutione Cœleſtium, and after- 
wards Kepler, from the Obſervati- 
ons of Tycho Brahe, (in his Com- 
ment on the Motions of Mars, printed 
in the Year 1609,) having found 
out the Laws of the Motions of the 
Planets, Aſtronomy then began to 
gain ground, and ſhine in its true 
Luſtre ; and at length, by the La- 
bours of ſeveral ingenious Perſons, 
(moſt our own Countrymen) eſpe- 
cially Sir 1/aac Newton, it is now 
arrived, perhaps, to the greateſt 
Perfection that Mortals will be ever 
able to bring it. | 
AsYMPTOTES, are properly 
ſtraight Lines, that approach near- 
er and nearer to the Curve they 
are ſaid to be the Aſymptotes of; 
but if they, and their Curve, are in- 
definitely continued, they will never 
meet: Or Aſymptotes are Tan- 
go to their Curves at an infinite 
iſtance. And two Curves are ſaid 
alſo to be Aſymptotical, when they 
continually approach, to one ano- 
ther; and if indefinitely continu'd, 
do not meet: As two Parabola's, 
that have their Axes placed in the 
ſame ftraight Line, are Aſympto- 
tical to one another. 
Of Curves of the firſt kind, that 
is, the Conick Sections, only the 


Hyperbola has Aſymptotes, being 


two in Number. 

All Curves of the ſecond kind 
have at leaſt one Aſymptote; but 
they may have three: And all Curves 
of the ſourth kind may have four A- 
ſymptotes. The Conchoid, Ciſſoid, 
and Logarithmick Curve have each 
one Aſymptote. 

The Nature of an Aſymp tote will 
be very eaſily conceiv'd flo n that 
of the Conchoild : For if CDE be 
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A8 F 
a Part of the Curve of the Conchoid, 
and A its Pole, and the right Line 
MN be ſo drawn, that the Parts 
BC, GD, FE, &c. of right Lines, 


©. 00 


A. 
drawn from the Pole A, be equal 
to each other, then the Line M N 
will be the Aſymptote of the Curve, 
becauſe the Perpendicular D p is 
ſhorter than BC, and EP than D p, 
and ſo on; and the Points E, &c. 
and p can never coincide. | 

1. If CP be a Diameter of the 
Hyperbola R'AS, and CD be the 
Semi-conjugate to it ; and if the 
Line FE be a Tangent in the Point 
A, and AE=FA=ZCD ; then, if 
the Lines CG, CG, be drawn from 
the Centre C thro? the Points E and 


F, theſe Lines CG, CG, will be 
the Aſymptotes of the Hyperbola 
RAS. And, 

2. If any right Line LM be 
drawn parallel to the Tangent F E, 
(or even not parallel) to cut the 
Curve and the Aſymptotes, then 


will the Parts LI, Ma, be 


1 
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equal, and L/ x M /= A E*. And 
moreover, any Annulus, or Ring, 
made by Mm, or LI, when the 
whole Figure revolves about the 
Diameter AP, will always be e- 
qual to a Circle, whoſe Diameter 
is AE. | 
3- Again, in the ſecond Figure, 
if one of the Aſymptotes be con- 
tinu'd out to T, and the Line T 
SR be drawn parallel to the Dia- 


þ *\ 


meter CO, then TR xSR=A C* ; 
and if the Line P M be any where 
drawn parallel to the Aſymptote - 
CS, then CP x P M will be always 
of the ſame Magnitude, that is, al- 
ways a ſtanding Quantity. 

4. If the Hyperbola GM R be 


of any kind, whoſe Nature, with 


regard to the Curve and its Aſymp- 
tote, is expreſs'd by this general E- 
quation x® n = am. -, and the 
Right Line PM be drawn any 
where parallel to the Aſymptote 
CS, and the Parallelogram PCOM 
be compleated, then this Paralle- 


logram is to the hyperbolick Space 
PMGB, contain'd under the de- 
terminate Line PM, the Curve of 
the Hyperbola GM indefinitely 
continued towards G, and the Part 
P Bof the Aſymptote indefinitely 
continu'd the fame way, as - is 
toz ; and ſo if » be greater than », 
the ſaid Space i ſquarable ; but 
when ==, as it will be in the 


common 


Aer 
common Hyperbola, the Ratio of 
the foregoing Parallelogram to that 
Space is as © to 1, that is, the ſaxd 
Space is infinitely greater than the 
Parallelogram, and ſo cannot be 
had ; * when m is leſs than u, 
then that Parallelogram will be to 
that Space, as a negative Number to 
a poſitive one, and the ſaid Space is 
ſquarable ; and the Solid, genera- 
ted by revolving the indeterminate 
Space GM OL about the Aſymp- 
tote CE, is the Double of the Cy- 
linder, generated by the Motion of 
the Parallelogram PCOM about 
the Axis CO. ye 

c. If MS be the Logarithmick 
Curve, and PR an Aſymptote, 
and P T the Subtangent, and MP 
an Ordinate, then will the inde- 
terminate Space RPMS = PM 
x PT; and the Solid, generated by 
the Rotation of this Curve about 
the Aſymptote VP, will be & of a 
Cylinder, whoſe Altitude is equal 
to the Length of the Sub-tangent, 
and Semidiameter of the Baſe equal 
to the Ordinate K. 
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All Curves that have infinite 
Legs, have one or more Aſymptotes, 
being either right Lines or Curves; 
and to find generally the Nature of 
the right Line or Curve, which is 
the Aſymptote of a given. Curve, by 
having the Equation of the Curve 
given: Let x be the Ordinate of 
the Aſymptote, whether a right 
Line or Curve, then reduce the Va- 
lue of the Ordinate y of the given 
Curve into an infinite Series, ſo as 
to converge the ſooner, the greater 


A 

the Abſciſs x is; that is, find the 
Value of y when x is infinite, which 
cannot be generally done without a 
Series, then will the Ordinate & of 
the Aſymptote be equal to all the 
firſt Terms of that Series, which do 
not decreaſe upon augmeating x; 
and conſequently the Equation of 
the aſymptotical right Line or 
Curve will be had : And if the firſt 
Term of the Series, which, upon 
augmenting x, does grow leſs, be 
affirmative, the Aſymptote lies 
between the Curve and the Ab- 
ſciſs ; but if rot, the Curve lies 
between the Aſymptote and the © 
Abſciſs.: for no Term of the Se- 
ries becomes equal ta that Part of 
the Ordinate intercepted between 
the Leg and its Aſymptote, when 
is infinitely great; and if ſeveral 
Values of the initial Terms of the 
Series coincide, ſeveral Aſymptotes 
coincide : But when a Curve has 
right-lin'd Aſymptotes, which are 
arallel to the Ordinates - of that 
Curve, theſe cannot be determin'd 
by reducing the Value of y into a 
Series ; but they may be found by 
reducing the Value of the Abſcils 
into a Series, conſiſting of the de- 
ſcendipg Powers of the Ordinate; 
or elſe by ſuppoſing the Ordinate 
to be infinitely great, and taking as 
many Valucs of x as correſpond to 
them ; and right Lines drawn from 
the Extremities of thoſe Values, pa- 
rallel to the Ordinates, will be A- 
ſymptotes. 8 | 

T he Inveſtigation of right - Iin'd 
Aſymptotes may be found for 


. Curves of any Order, without ha- 


ving recourſe to Series's, by means 
of the general Equation of that 
Order, thus: Let the Equation be 
A +Bxy + Cx* + Dy+E 
x ＋ Fo. Suppoſe y= a x + 
b Te, Cc. then will Aa* + 
B a + C be o; and by extract- 
ing the Roots of this laſt Equation, 

| : we 


ATM 


we mall have a, and b will be = 


Da +E _ 


—_— 6 


8 oF and if the Equa- 


* 


2 A4 ＋- 
tion be A +Bxy*Þ Cx* y + 
Def ELF TH 
3 +K x +L =o, the Roots of this 
Equation A a3 +B a* + Ca +D 
=o. will give a, and 5 will be = 
Ae + Bak © Ge 
ESPE 
— 3Ab*4-B6*+Eab CFC +Ha+K 
3 Aa +2Bea+c. 


Where à is the Inclination of the 
Aſymptote to the Abſeiſs, 6 is the 
Diſtance between the Beginning of 
the Abſciſs; and the Point in which 
the Aſymptote cuts the ſame, and c 
ſhewys on which ſides of the Aſymp- 
totes the Legs of the Curve lie. 

Right-lin'd Aſymptotes may be 
conſider'd as * to Points of 
the Curve infinitely diſtant ; ſo that 
the Doctrine of Alymptotes may be 
reduced to that of Tangents. 

ATMOSPHERE, is all the Air, 
that the Earth is encompaſs'd with, 
conſider'd together. 

A very ſenſible Effect of the Preſ- 
ſure of the Atmoſphere is ſhewn, 
by drawing the Air out of two 

ual Braſs Segments of a Sphere, 
whoſe Brims are well poliſhed, of 
about three Inches in Diameter ; for 


when the Air is drawn out of them 


after they are apply'd to each other, 
it will require a Weight of about 


140 Pounds to pull them aſunder. 


That the Moon has an Atmo- 


ſphere, may be gather'd from ſeve- 


ral Obſervations made by Aſtrono- 
mers. 

1. Mr. Wolf, in the Ada Erudi- 
torum, for the Year 1706, p. 385. 
ſays, That at the Time of the great 
Eclipſe of the Sun, May the iſt, 
1706, he obſerved a lucid Ring 


AM 
about the Moa para | 
Limb, which heWould very well 
perceive not to be a lucid Part of 
the Sun; for the Sun's Splendor not 
only by far exceeded the Silver 
Splendor of the Ring, but likewiſe 
the lucid ſmall Part of the Sun did 
not terminate in the ſame Periphe- 
ry as the Ring ; and the Ring ap- 

r'd more denſe on the obverſe 


ide of the Moon, than on the con- 


trary Side, yet notwithſtanding it 


. terminated in the ſame Periphery. 


And this Ring was obſerved by ſe- 


veral others, as may be ſeen in the 


Hiſtory of the Academy Royal © 
Fen for the Year er | . 
2. Mr. De T{chirnhauſe, at Dre/- 
den, with a Teleſcope of 16 Foot 
long, a little before the Beginning 
of the aforefaid Eclipſe, did obſerve 
a Tremblin 


at the Inſtant of the Obſcuratien. 
Moreover, Kepler, in his Book De 
Nova Stella Serpentarii, ſays, the 
ſame Thing was obſerved in the 
Year 1605, at Artwerp and Naples, 
in October, when the Sun was to- 
tally hid. And Scheiner, in his Roſa 
Urſina, ſays, That in an Eclipſe of 
the Sun, in December 1628, there 
was obſerv'd a Trembling about the 
Limb of the Moon: And Hewelins, 
in his Cometography, ſays, in ſome 
Eclipſes the ſame Phznomena pre- 
ſented it ſelf to him. 

3. Mr. Caſſini, in the Memoirs de 
J Acad. Royal des Sciences, An. 1706. 
P- 327. ſays, he has often obſerved 
in the Occultations of Saturn, Ju- 
piter, and the Fix'd Stars by the 
Moon, that when they come near 
either the enlighten'd or darken'd 
Limb of her, their Figures, from 
being Circular, appear Oval, juſt as 
the Sun and Moon, riſing or Being 
in a vaporous Horizon, a not 
Circular, but Elliptical. 2 


Aro, 


in that Limb of they 
Sun that the Moon firſt obſour'd ; 
as he did likewiſe in the laſt Digit, 


Ard, 1 
Particle of 

Phyſically be 
ler Parts. 
lowers firſt called the component 


7525 h a very ſmall 

M, that it cannot 
ut or divided into leſ- 
Epicurus and his Fol- 


Principals of all Bodies, which they 
ſuppoſed to be infinitely ſmall and 


hard, by this Name of Atoms. 


Arricx ORDER, is a little Or- 


der, conſiſting of Pilaſters, with a 


Cornice architrav'd for an Entable- 


ment. 


ATTRACTION, is the Drawing 
of one Thing to another. Whether 
among the Operations of natural 
Bodies upon one another, there is 


any ſuch Thing as Attraction, it is 
hard to determine; and perhaps 


moſt of thoſe Effects, that the An- 
cients not knowing ſo well the 
Cauſes of, may be ſolved by Pulſion. 
Sir Jſaac Newton, in his Principia, 
applies every where this Word to 


ö I Centripetal Forces; and ſays, Se. 
11. Lib. 1. That Centripetal Forces 


are perhaps rather Impulſes, if we 
ſpeak phyſically : But he uſes the 
Word, as being familiar, and eaſier 
to be underſtood by Mathematicians. 
He demonſtrates, Prop. 58. Cor. 1. 

1. That if two Bodies mutually 
attract each other, by Forces pro- 


portional to their Diſtances, they 
will deſcribe both about the com- 


mon Centre of Gravity, and alſo 


about one ancther Concentrical El- 


lip/es ; and Cor. 2. Prop. the ſame. 


2. That if two Bodies attract one 


another with Forces proportional to 
the Squares of their Diſtances, they 
will deſcribe both about the com- 
mon Centre of Gravity, and alſo a- 
bout one another Conick Sections, 
having their Foci in the Centre, 


about which the Figures are deſcri- 


bed. And in Prop. 73, 74. Lib. 1. 

3. He demonſtrates, that any 
Particle of Matter within the Su- 
perficies of any Sphere or Globe, is 
attracted by a Force proportional to 
the Diitance of a Particle from the 


/ 


ALT 


Centre of the Sphere, but without 
the Surface of the Sphere, by a Force 
dee to the Square of its 
iſtance from the Centre. 

4. And in his Opticks he ſhews, 
That of thoſe Bodies thit are of the 
ſame Nature, Kind, and Virtue, by 
how much leis any Body is than 
another, the greater is its attractin 

Force, in proportion to its Magni- 
tude ; as the Magnetical Attraction 
is ſtronger in a ſmall Load-ſtone, in 
proportion to its Weight, than in 
a larger one: And ſo, fince the 


Rays of Light are the ſmalleſt Bo- 


dies that we know of, they muſt 
needs have the greateſt and ſtrongeſt 
attractive Force. Now, the Attra- 
ction of a Ray of Light, with re- 
gard to its Quantity of Matter, is 
to the Gravity that any projected 
Body has, in-proportion to the Quan- 
tity of Matter in that Body ; in the 
Ratio, compounded of the Velocity 
of a Ray of Light, to the Velocity 
of that projected Body; and of the 


Flexure or Curvature of the Line, 


which the Ray deſcribes in the Place 


of its Refraction, to the Curvature 
or Flexure of the Line that the pro- 


jected Body deſcribes. And from 
hence he calculates, that the Attra- 
ction of the Rays of Light is above 
1, 00, ooo, ooo, ooo, ooo Millions of 
Millions of Times greater than the 
Force of Gravity on the Earth's 


Surface. 1 to the Quantity 


of Matter in each, and ſuppoſing 
Light to come from the Sun in about 
ſeven or eight Minutes: And in the 
very Point of Contact of the Rays, 
their attracting Force may be much 
greater. EO 
ATTRACTIVE, the ſame with 
Attracting. | 
ATTRIT10ON, in Phyſicks, is the 
rubbing of one thing againſt ano- 
ther; as when Ember and other E- 
lectrick Bodies are rubbed, to make 
them attract or emi; their Electrick 


Force, 


AvanT 


Glacis. 


—— 
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Avr Foss, or Ditch of the 
Counterſcarp, is a Moat, or Ditch, 
full of Water, running round the 
Counterſcarp, on the Out- ſide, next 
to the Country, at the Foot of the 
It is not proper to have 
ſuch a Water-Ditch, where it can 
be drained dry; . becauſe it is a 
Trench ready made for the Beſieg- 
ers to defend themſelves againſt the 
Sallies of the Beſieged. Beſides, it 
hinders putting Succours into the 
Place, or at leaſt makes it difficult 
ſo to do. : ; 

Aux, the ſame as Apogæum. 

AvuRi1Ga, a Conſtellation, con- 
liſting of 23 Stars in the Northern 


Hemiſphere. 


_ AvusTRAL, the ſame as Southern. 
As, $ 
AvusrRAL StcNs, are the fix 
laſt Signs of the Zodiack, being 
called thus, becauſe they are on the 
South Side of the Equinoctial. 
 AuToMATA, are Mechanical or 
Mathematical Inſtruments, that, 
going by Springs, Weights, &c. 
ſeem to move themſelves, as a Watch, 
Clock, c. | 
Avux, the ſame with Apogæum. 
Ax, or Ax E, the ſame with Axis. 
Which ſee. 
Ax10M, is ſuch a common, plain, 
ſelf-evident, . and receiv'd Notion, 
that it cannot be made more plain 
and evident by Demonſtration, be- 
cauſe it is itſelf better known than 
any thing that can be brought to 
prove it; as, That nothing can act 
where it is not; Ne a Thing cannot 
be, and not be, at We ſame time; 
that the Whole is gre than a Part 
thereof ; that no 
go into nothing. | 


Axis. Thie properly ſignifies that 


ſtraight Line in a plain Figure at 


reſt, about which the Figure re- 
volves, in order to produce or ge- 


nerate a Solid. 

Axis of a Balance, is that Line 
about which it moves, or rather 
turns about 


dinates at Right Angles : 


odies can naturally 


7 · 
Axis of a Cone, is the ſtraight 
Line, or Side, about which the 
Right-angled Triangle, forming the 
Cone, moves; and ſo only a Right 
Cone can properly have an Axis, 


becauſe an.Oblique Cone cannot be . 


pros by the Motion of a plain 
igure about a ſtraight Line at reft. 
But becauſe it is plain from the De- 
finition, that the Axis of a Right 


Cone is a ſtraight Line, drawn from 


the Centre of iis Baſe to the Ver- 
tex, therefore the Writers of Conick 
Sections call likewiſe that Line, 
drawn from the Centre of the Baſe 
of an Oblique Cone to the Vertex, 
the Axis of the Cone. 1 
Axis of a. Conick Section, is a 
ſtraight Line dividing it into two 
equal Parts, and cutting all its Or- 


A P be drawn ſo as to cut the Or- 
dinate MN at Right Angles, and 
dividing the Section into two equal 
Parts, then is the Line A P the 
Axis of the Section. 


Axis (Cox j uo ATE, or SE conDY 


of an * wh is the Line E F drawn 
through the Centre C, parallel tg 


che Ordinate MN to the Ax 


AP, being terminated by the Curve, 


and is the ſtorter of the two Axes, 


And the 


As, if 


— 
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AXI 
Axis (ConjucaTE or StconD) 
Van Hyperbe/a, is the Right Line 
F drawn thro' the Centre C, pa- 
rallel to the Ordinates MN, MN, 
to the Axis AP, which cuts the 


Curve in the Points A and P. This 
Axis (tho' more than infinite) is of a 
detefminate Length, which may be 


found by this Proportion, as A M x 


PM:AP*:: MN*: FF. 
Axis (Tx ANsVERSE, or FIRST, 


or PRINCIPAL) of an Ellipfis, or 


Hyperbola, is the Axis A P, which 
in the Ellipſis is the longeſt, and in 
the Hyperbola cuts the Curve in 
the Points A and P. 

Axis of a Cylinder, is properly 
that Quieſcent Right Line, about 
which the Parallelogram, forming 
the Cylinder, revolves. But in both 
Right and Oblique Cylinders, that 
Right Line, joining the Centres of 
the oppoſite Baſes, is called the Axis 
of the Cylinder. 

Axis of the Earth, is a Right 
Line, about which the Earth re- 
volves in the Space of 23 ho. 56 
min. and 4 ſec. The Axis of the 
Earth always remains parallel to it 
ſelf, and is at Right . with 
the Equator. 

Axis cf a Glaſs, in Opticks, is a 
Right Line, joining the middle 
Points of the two oppoſite Surfaces 
of the Glaſs. 
xis of Incidence, in Dioptricks, 


is a Right Line perpendicular in 


„ 

the Point ef Incidence to the refract- 
ing Superficies, drawn in the fame 
Medium that the Ray of Incidence 
comes from. | 

Ax1s in In is that Ray, 
among all thoſe that are ſent to the 
Eye, which falls perpendicularly 
upon it, and which by conſequence 
pats through the Centre of the 

ye. 


Axis of Oſcillation, is a Right 
Line parallel to the Horizon, paſ. 
fing thro' the Centre, about which 
a Pendulum vibrates. 

The Axis of the Parabola is of an 
indeterminate. Length, that is, it 
is infinite. The Axis of the El- 
lipfis is determinate : And the Axis 


of the Hyperbola is of a determinate 


ngth, (tho? it is more than infi- 
nite.) In the Ellipghs or Hyperbola 
there are two Axes, and no more z 
and in the Parabola one. And the 

Ax1s in Peritrochio, is a Ma- 
chine for the Raiſing of Weights, 
conſiſting of a cylindrical Beam, 


which is the Axis lying horizon- 


tally, and ſupported at,each end by 
a Piece of Timber, and ſomewhere 
about it has a kind of Tympa- 
num, or Wheel, which is called the 
Peritrochium, in whoſe Circumfe- 
rence are Holes made. to put. in 
Staves, (like thoſe of a Wandlaſs 
or Capſtan,) in order to turn the 
Axis round more eaſily, and thereby 
to raiſe the Weight requir'd by 
means of a Rope, which winds 
round the Axis. | 
In this Inftrument, and all ſuch 
like, as all Crane-Wheels, Mill- 
Wheels, Cc. if the Power that is to 
lift up any Weight, be to the 
Weight as the Cicumference of the 
Axis, about which the Rope is 
winded, is to the Circumference of 
the Tympanum or Peritrochium, 
then the Power will ſuſtain the 
Weight ; and if it be a little aug- 
mented it, will raiſe it. 4 
Axis of any Planet, is that Line 
| drawn 


1 
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drawn through the Centre, about 
which the Planet revolves. | 

All the Planets, and the Sun itſelf, 
except Mercury and Saturn, are ob- 
ſerved to move about their Axes. 

Axis Refraction, is a right 
Line drawn from the Refracti 
Medium, from the Point of Refrac- 
tion, perpendicular to the Rofract- 
ing Superficies. 

Axis of a Sphere, is a ſtreight 
Line drawn thro? the Centre thereof 
from one fide to another, bein 
terminated by the Surface, and 1s 


the ſame as the Diameter of a 


Sphere. | 

Axis of the Warld, is an imagi- 
nary right Line, conceived to paſs 
thro' the Centre of the Earth, from 
one Pole to the other, about which 
the Sphere of the World, in the 


Ptolemaick Syſtem, revolves in its 


Diurnal Motion. 

AZIMUTH of the Sun, or a 
Star, is an Arch of the Horizon, 
intercepted between . the Meridian 
and the Vertical Circle the Sun is 
in; or it is the Complement to a 
Quadrant of the Ortive and Occa- 
ſive Amplitude. As R: T. Lat. 
:: T. Q's Altit.: Co-S. of the Azi- 
muth from the South at the Time 
of the Equinox. 

AzimuTH Coup Ass, is a Com- 
paſs that takes its Name from its 
Uſe, which is principally to find 


the Sun's. Magnetical Azimuth at 


Sea, and does not much differ from 


the common Sea-Compaſſes. 


It conſiſts of a round Box, ha- 
ving a Fly and Needle in it; 
and upon that Box is a broad Braſs 
Circle, having one half of the Limb 
thereof divided into go Degrees, and 
diagonally divided into Minutes. 
Upon this Limb there moves an 
Index; and upon this Index there 
is erected a Sight, which for Con- 
veniency is to fall down with an 
Hinge; and from the Top of this 
Sight, down to the Middle of the 


BAC 


Index, is faſten'd a Thread, 

the Shadow of the Sun 9 

that is on the Middle of the Index. 

This Compaſs being thus fitted, is 
ung in rong Braſs Rings, and 

the Rings are ung in a Wainſcos 


Square Box. 


Az1MUTH MacNETICAL, is 
an Arch of the Horizon contained 
between the Azimuth Circle the 
Sun is in and the Magnetical Meri- 
dian ; or it is the apparent Diſtance 
of the Sun from the North or South 
Point of the Compaſs ; and is found 
by obſerving the Sun by the Azi- 
muth Compaſs, either in the Fore» 
noon or Afternoon, when he is a- 
bout five or ten Degrees above the 
Horizon. | 
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ABYLonisn Hour. A Ba- 
laniſb Hour is the 24th Part of 

the Time from the Sun-rifing of 
one Day, to Sun-ſetting of the next, 
being reckoned from the Sun-rifing. 
Back-STaee, the ſame with the 
Sea- Quadrant, Davis's, or the Eng- 
liſh Quadrant, as the French call it. 
It was invented by Captain Davits, 
a Welchman; and is of good Uſe 
for taking the Sun's Altitude at Sea, 


and conſiſts of two concentrick Ar? 


ches of Box-Wood ; the Arch of 
the greater Circle being divided 
into 3o Degrees, and every Degree 
into five Minutes, by means of Dia- 
gonals ; and the Arch of the leſſer 
into 60 Degrees. There are like- 
wiſe three Vanes belonging to it ; 
that upon the Arch of 30 De- 
grees being called the Sight-Vane; 
that upon the Arch of 60, the Shade- 
Vane ; and the other Vane, being 
in the Centre of the Arches, the Ho- 

rizon- Vane, 
BacuLE, in Fortification, is 3 
kind of Pojt-Cullis, or Gate, made 
3 like 
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Hke a Pitfall, with a Counterpoiſe, 
and ſupported by two great Stakes. 
It is uſually made before the Corps- 
de-Gard, advanced near the Gates. 
Ba curouz rx, according to 
ſome, is the Art of meaſuring ac- 
ceſſible or inacceſſible Lines, by the 
help of one or more Staves. | 

Baker's CENTRAL RULE, for 
the Conſfliruftion of Equations, is a 


Method of conſtructing all Equati- 


ons, not exceeding four Dimenſions, 
without any previous Reduction of 
them, or firſt taking away their ſe- 
cond Term by means of a given 
Parabola 'and a Circle. See his 
Clawis Geometrica Catholica. 
BAL DAcRHIN, i Architefure, is 
a Building in form of a Canopy, or 
Crown, 3 by Pillars, often 
ſerving for the Covering of an Al- 
tar. Some alſo call the Shell over 


a Door by this Name, and pro- 


nounceit Baldaguinin. _— 
BALL and Socker, is an Inſtru- 
ment made of Braſs, with a per- 
petual Screw, to hold a Teleſcope, 
Quadrant, or ſurveying Inſtrument 
on a Staff, for Surveying, Aſtrono- 
mical or other Uſes. 
BALLANCE, or Scales, is one of 
the fix ſimple Powers in Mecha- 
nicks, and ſerves to find out the 


will 


8 
Equality or Difference of Weights 
in heavy Bodies. 3 
The Action of a Weight to move 
a Ballance is by ſo much greater, 
as the Point preſſed by the Weight 
is more diſtaht from the Centre 
of the Ballance; and that Action 
follows the Proportion of the Di- 
ſtance of the ſaid Point from the 
Centre. . | 
A Ballance is ſaid to be in E- 
quilibrio, when the AQtion of the 


Weights 3 * each Brachium, to 


move the Ballance, are equal, ſo 


that they mutually deſtroy one ano- 


ther. 


Unequal Weights can equiponde- 


rate; for if the Diſtances from the 


Centre be, een as the 
1 


Weights, the Ballances will be in 
Equilibrio ; as one Ounce, at nine 
Inches diſtance from the Centre, 
equiponderate with three 
Ounces at three Inches diſtance 
from the Centre; And upon this 
Principle is made the | 


Roman Ballance, or Steel. Tard, 


which weighs every Thing with 
one Weight, and is a Leaver 
of unequal Arms, one of which CA 
is extended in length from the Axis 
of Motion C, (and which ought to be 
the Axis of Equilibrium) ſuppoſe one 


Inch or leſs; the other Arm CB 
being of a greater length, divided 
into Parts, each equal to A C, and 
numbered by the Figures 1, 2, 3, 


4, 5, Sc. then, if a Body whoſe 


Weight we want to diſcover, 

be hang'd on at A, and the given 

Weight P, moveable on the con- 

trary Arm, be moved tewards, or 
3 
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put farther from the Centre C, 
the Number whereat it hangs, will 
ſhew how much it weighs. For ex- 
ample, . if the Weight P, at the 
Diſtance 8, equiponderates the 
Weight kn A, it mutſt- follow, 
by reaſon the Weights are recipro- 


cally to their Diſtances from C, that 
che weight Q, is eight times the 
OA weight 


4 


weight P; that is, if P, be one 


Pound; Q, will be eight Pounds. 

Altho' this be the uſual Deſcription 
of the Roman Steel-Yard, yet it muſt 
be falſe, when the Arms, being of one 
continued Thickneſs, are divided into 
the Parts 1, 2, 3, 4, &c. each equal 
to AC, unleſs the Arms have no 
weight, and ſo much the more falſe, 
the heavier the Matter of which 
they conſiſt, is. For, ſuppoſe the 
weight of the Arm CA, to be av, 
and that of CB to be W, and biſ- 
ſect CB in D, and CA in E, then 


will D, E, be the Centers of Gra- 


vity of the Arms CB, CA. Con- 


ſequently the Weights P, W, and 


Q, w, will be in Equilibrio a- 
bout the Center C; it muſt be 
ZBCxX W + Px PC=IACxw 
QxCA. Wherefore PC will be 
282 ET, that 
is, ſinceg P is given; PC will be al- 
ways as 2 Q+wxAC—BCxW, 
Or, ſuppoſing AC to be , P to 
be 1, and w to be 1; then will W 
be = CB, and ſo P will be always 


* | 2 
as 2 Q+1— CB. And ſince this 
laſt Expreflion is not as Q; and 
therefore P not as Q ; the Diviſions 
of the Arm CB will nat be as the 
Weights Q. Much after the ſame 
way, it will appear that the Divi- 
lions will be more unequal, if the 
two Arms conſiſted of a Cone or 
Fruſtum of one, or priſmatical Py- 
ramid or Fruſtum of one. So that 
the only true Way of making a Bal- 
lance of this ſort, is to do it mecha- 


nically, wiz. by firſt hanging at Q given in Poſition, and if to the Points 
of Divifion C, D, be hung the tas 


various different Weights, and then 
moving the given Weight P back- 
wards or forwards along the Arm 
CB till there be an Equilibrium : 
and marking down that Number 
expreſſing the Weight Q. upon the 


Place where P hangs: And if the 


ſeveral Weights Q be Pounds; and 
each of the Diſtances thus mark'd 


\ 


4 


upon the Arm BC, be divided into 


four equal Parts, theſe, without any 


great Error may be taken for Di- 
viſions, for Quarters, haifPounds, and 


three Quarters ; provided the Arms 


be throughout of the ſame Thick- 


neſs, and uniform Matter. But how- 


ever convenient the Uſe of this In- 
ſtrument may be, by reaſon of its 
not requiring ſeveral Weights ; yet 
the Uſe of it is not to be too much in- 


dulged amongſt Trades-People; who, 


thereby may deal out falſe Weight, 


that cannot be readily diſcovered by 


thoſe who buy their Goods. 

Sir 1/aac Newton, in his Univer/al 
Arithmetic, Prop. 49. hints'at a Bal- 
lance or Steel-Yard, conſiſting of 


Strings only, whereby the Weight 


of any Body E, may be known by 
only one Weight F. What he ſays 1s 
contained in the following Problem. 
A String AC DB, being divided into 


given Parts AC, CD, DB, and uts 


FS . 


B * 
— 


* 
Fs 
* Pug 
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— * 
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Ends being faſtened to two Pins A, B, 


Weights E and F: To find the weight 


E, from the given weirht F, and the . 


Situation of” the Point C, D. Con- 
tinue out the Lines AC, DB, until 
they meet the Lines DF, CE, in 


the Points Q, P; then will the 
weight E be to the weight F, as 


DQto CP. 
- G3 
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BALANCE of & Chk of Watch, 
is that Part of it which by its Mo- 
tion regulates and determines the 
Beats: The Circular Part of it is 
called the Rim, and its Spindle, the 
Verge. There belongs alſo two 
Pallets, or Nuts, that play in the 
Farigs of the Ctowii-WHeel. Th 
Pocket - Watches that ſtrong Stud in 
which the lower Pevet of the Verge 
lies, and in the middle of which 
one Pevet of the Crown-Wheel runs, 
is called the Pyl ans, or rather the 
Pitenct ; the wrought Piece, which 


covers the Ballance, and in which the 


upper Pevet of the Ballance plays, 


is the Cort; and the ſmall Spring 


in Watches is called the Regulator. 
BaLtance(HybrosTatiCarl) 
1s a very exact Pair of Scales, for 


making Hydroſtatical Experiments, 


relating to the Gravity of Fluids; 
and they differ from common Scales 
only in having an Hook under each 
Scale, for ſuſpending ſuch Bodies 
that are to be immerſed in Liquids. 
BALLANCE, or Libra, is the 
Name of one of the Twelve Signs 
of the Zodiack; the Character of 
which is = ; into the firſt Degree 
of which when the Sun comes, the 
Autumnal Equinox happens, and is 
about the 12th Day of September. 
BALLon, in Architecture, is 
taken for a round Globe, or Top 
of a Pillar. | 5 
BAL LUs TER, is a little Column, 
or Pilaſter, either round or ſquare, 


adorned with Mouldings, and ſerv- 


ing to form a Reſt or Support to 
the Arm, and, in ſome meaſure, to 
anſwer the Ends of a Balcony. 
BatLusTRADE, in Architecture, 
is the Continuity of one or more 
Rows of Balluſters, made of Marble, 
Iron, Wood, or Stone, ſerving either 
for an Elbow-Reſt, as in Windows, 
Balconies, and Terraſſes, or as a 
Fence, to keep off Things from 
without. And thus we ſee them 
around ſome Altars, Fonts, Oc. 


ſometitnes made to fighify the ſame 


 vert-Way. , Theſe Banquettes are 


15110 
== 7 
Ban p, in Architecture, is any 
flat Member that is broad, and not 
very deep; and the Word Face is 


thing. | | 
BanQvETTE, in Fortification, 
is a little Foot-pace or Elevation of 
Earth, in _ of a Step, at the 
bottom of a Parapet, or that which 
the Soldiers get upon to diſcover the 
Counter ſcarp, or to fire upon the 
Enemy in the Moat, or in the Co- 


erally a Foot and an half high, 
228 amol three Feet broad. M? 
BAROMETER, or Baroſcope, is an 
Inftrument for eſtimating the ſmall | 
Variations of the Weight or Preſ- 


ſure of the incumbent Air. From 
whence we can give a tolerable | 
udgment of the Weather; and con- 


ſiſts of a Tube of Glaſs of above 
thirty Inches long, hermetically ſeal- 
ed at one End, and being filled with 
Quickſilver, according to the Tor- 
ricellian Experiment is inverted, ſo 
as to have the open End of it m- 
merſed in ſtagnant Quick ſilver, con- 


tain'd in a larger Glaſs under it; 


out of which open End, after ſuch 
Immerſion, the Quickſilver in the 
Tube being ſuffer d to run as much 
as it will into the ſtagnant Quick- 
filver, there remains a Cylinder of 
Quickſilver ſuſpended in the Tube 
that will- be always between 28 and 
20 Inches in height, above the Sur- 
face of the ſtagnant Mercury, ac- 
cording as the Preſſure of the Air is 
more or leſs ; and the upper Part 
of the Tube will be left void of 
common Air. This is the common 
Barometer ; but there are others, 
as the | 
BaroOMETER, (Diaconal,) 
where the Mercury, inſtead of riſing 
three Inches, as in the common one, 
riſes obliquely near thirty Inches, 
which is made by bending a Torri- 
celian Tube of more than 58 Inches 
long, at the 2t8h i nch — 
; ur- 
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Surface of the ſtagnant Mercury; 
ſo that the encloſed End thereof, 
when the lower Part of the Tube 
ſtands upright in the ſtagnant Mer- 
cury, is more than thirty Inches 


above the Surſace of the ſtagnant 


Mercury. This Barometer, of all 
others, is the beſt, | 
BaromEeTER (MaRxINE,) is an 
Inftrument ſerving for the ſame Uſes 
at Sea, as the common Barometer 
at Land, and conſiſts of an Air- 


Thermometer, and aSpirit-Thermo- 


meter ; for the Mercurial Barometer, 
eſpecially the common ones, cannot 
be uſed at Sea, becauſe it always 
requires a perpendicular Poſture, 
and the Quickfilver vibrates therein 
with a great Violence, upon any 
Agitation. See the Deſcription and 
Uſes of this Inſtrument, by Dr. 
Halley, in the Philaſaphical Tranſ/- 
actions, No 269. who carried one of 
them along with him in his laſt 
Southern Voyage; and he ſaid, that 


it never failed to give him early 


Notice of a Storm, and of all the 
bad Weather they had. 
BaRoMETER (PoRTABLE,) is 
one that can be conveniently and 
ſafely carried about from Place to 
Place, without the danger of ſpil- 
ling the Mercury out of the Ciſtern, 
or Veſſel, or letting the Air get in 
at the bottom of the Tube ; or-the 
Mercury, included in the Tube, 


; breaking the Top of it off. 


BAROMETER (WHEEL,) is a 


common Barometer with an Index, 


that ſhews the Variation of the Al- 
titude of the Mercurial Cylinder, 
which at moſt does not exceed three 
Inches; tho' by this Index it may 


be made as diſtinguiſhable as if it 


were three Foot, or three Vards. 
The Manner of making one of theſe 
Barometers is ſhewn us by Dr. Hook, 
in the Philoſophical Tramſactions, N? 
185. . 

1. The higher the Barometer is 


4. 
_ Fallin 
Thunder. 
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BAR 
above the Surface of the Earth, the 
lower will the Mercury in the Tube 
fink. This was obſerved firſt b 
Mr. Paſchal, in his Treatiſe De 8. 
guilibrio Liquorum, © | 

2. The Motion of the Mercury, 
does not exceed three Inches in its 
Riſing or Falling in the Barometer 
of the common Form. 

3. The Riſing of the Mercury 
preſages, in general, fair Weither, 
and its Falling, foul ; as Rain, Snow, 


: 


high Winds, and Storms. 


. In very hot Weather, the 
of the Mercury foreſhews 


5. In Winter, the Riſing pre- 
ſages Froſt ; and in froſty Weather, 
if the Mercury falls three or four 
Diviſions, there will certainly fol- 
low a Thaw: but in a continued 
Froſt, if the Mercury riſes, it will 
certainly ſnow. 7 

6. When foul Weather happens 
ſoon after the Falling of the Mer- 
uy there will be but a little of it; 
and the ſame will happen when the 
Weather proves fair, ſhortly aſter 
the Mercury has riſen. 

7. In foul Weather, when the 
Mercury riſes much and high, ard 
ſo continues for two or three Days 
before the foul Weather is over, 
then a Continuance of fair Weather 
follows. | 
S. In fair Weather, when the 
Mercury falls much and low, and 
thus continues for two or three Days 
before the Rain comes, then a great 
deal of Wet, and probably high 
Winds follow. . 

9. The unſettled Motion of the 
Mercury , denotes uncertain and 
changeable Weather. : 

10, More Northerly Places have 
a greater Alteration of the Riſe or 
Fall of the Mercury than the more 
Southerly. ex 8 

11. Within the Tropics, and near 
them, there is little or no Variation 

| G 4 of 
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of che Height of the Mercury in all 
Weathers. . 


12. The Words that are graved 
near the Diviſions of the Inſtrument, 


are not ſo ſtrictly to be minded, al- 
though, for the moſt part, it will 


agree with them, as the Riſing and 
Falling of the Mercury ; for if it 


ſands at much Rain, and then riſes 
up to Changeable, it preſages fair 


eather, altho' not to continue ſo 


long as it would have done, if the 
Mercury were higher: and ſo on 


the contrary. . 
13. It is confirmed from Barome- 


trical Tables, and the Remarks of 


ſeveral curious Obſervers of this In- 
ſtrument, that the greateſt Riſings 

18 of the Mercury in 
Places at a good Diſtance from each 
other, happen commonly on the 
ſame Day, and the Barometers have 
been found to agree in their Mo- 


tion to an Hour, ſo far aſunder as 


ozunley in Lancaſhire, and Green- 
wich near London; ſo that it might 
be expected that the Weather would 
be the ſame at thoſe diſtant Places. 
But it is often otherwiſe: And the. 


Barometrical Alterations of the Air, 


extend farther than their Effects, as 
to the Production of Rains. 

14. The mean Height of the 
Barometer may be apply'd to find 
the reſpective Heights of Places, as 
well as their abſolute Height above 


the Surface of the Sea. See Dr. 


Scheuchzer's Tables, in the Philo- 
Sophical Tranſations, N 405, 406, 
where he ſuppoſes the mean Height 
at the Surface of the Sea to be 
29.993 Inches, and allowing about 

o Feet for each zoth of an Inch 
in the Height of the Mercury in 
ſmaller Altitudes, or in greater, 
according to the Tables of Dr. 
Scheuchzer and Dr. Nettleton, N 388: 
of the ſaid Jan ſactions, you will have 


the Height of each Place pretty near. 


15. It is not neceſſary, for the 
60den Veſſel which holds the Mer- 


/ 
B A R 
8 the Barometer, to be open, 
as 


r. Wolfe has ſhewn in the 44a 
Eruditorum of Leipfick : For he ſays 


he found by Experience, when it is 
every way ſo well encloſed as to 
admit ſcarcely the leaſt Quantity of 
external Air to fall upon the Surface 
of the Mercury, that, notwithſtand- 
ing, the Changes in the Height of 
the Mercury, were not in the leaſt 


altered or diſturbed. 


- 16. In England, and theſe Parts of 
the World, it has been long ob- 
ſerved, that the Riſing of the Mer- 
eather after 


cury foretels fair 
foul, and an Eaſterly or Northerly 


Wind; and that on the contrary, 
the Falling thereof, ſignifies Souther- 
4. with Rain, 


ly or Weſterly Win 


LR 


and ftormy Winds, or both; and 


in a Storm, when the Mercury be- 
gins to riſe, it 1s a certain ſign that 


it begins to abate: and this has moſt 
commonly been found to be true 
in high Latitudes both to the North 


and South of the Equator. More- 
over, in Foggy Weather the Mer- 
cury 1s uſually high. | | 

17, The moſt rational Account of 


all theſe Alterations of the Riſing 


and Falling of the Mercury, is that 
of Dr. Halley in the Philo/ophical 
Tranſaftions, Ne 187. which, he 
_ are cauſed by the variable 
W inds, blowing in the temperate 
Zones, and the uncertain Exhala- 
tions and Precipitations of Vapours 
lodging in the Air, whereby it 


comes to be at one time, much 


more crouded than at another, and 
conſequently heavier : But theſe lat- 
ter depend upon the former. — He 
ſays, the Lowneſs of the Mercury in 
rainy Weather, is Cauſed by the Air's 
becoming lighter, ſo as not to be 
able to ſupport the Vapours ſwim- 
ming in the Air.-- That the Mercury's 


being lower at one Time than another, 


is cauſed by. two contrary Winds 
blowing from the Place where the 


Barometer ſtands. — That he great- 
er 


N 
„ Heioht of the Mercury in Fair 
Weather, is 0 ed by two contrary 


Winds blowing towards the Place 


whereat the Barometer ſtands, where- 
by the Air of other Places is brought 


there and accumulated, and the Mer- 
cury preſſed up higher in its Tube.— 


That the extraordinary Sinking of the 
Mercury in 


theſe Storms; becauſe the Tract or 


Region of the Earth'sSurface, where- - 
in theſe Winds rage, not extending 


all round the Globe; that ſtagnant 


Air which is left behind, as alſo 


on the Sides, cannot come in ſo fait 
to ſupply the Evacuation, made by 


ſo ſwift a Current, ſo that the Air 
muſt neceſſarily be attenuated, When 
and where the ſaid Winds continue 
to blow, more or leſs, according to 
their Violence .— That te Mercury 
ſands highefl, ceteris paribus, 2p 


Enflerly or North- Eaſterly Winds, hap- 
pens, becauſe that in the Atlamic- 


Ocean, on this fide the 35th Degree 
of North Latitude, the Weſterly 


and South-Weſterly Winds, are al- 
ways Trade-Winds; ſo that, when- 
ever the Wind here comes up at 
Eaſt, or North-Faft, it is check'd 
by a contrary Gale, as ſoon as it 


reaches the Ocean, and ſo the Air 


mult be accumulated over this Iſland, 
and cauſe the Mercury to ſtand 
high. But tho” this be true for our 
Country, it is not a general Rule 
for others, where the Winds are 
under different Circumſtances.--That 
the Mercury generally ſtands high in 
Froſty Weather; is, becauſe it ſel- 
dom freezes, but when the Wind 
is Eaſterly or North, and fo the Air 
brought here from the Northern or 
North- Eaſterly Countries, which are 
ſabject to almoſt continual Froſt in 
Winter, is very much condenſed, 
and accumulated by the Oppoſition 
of the Weſterly Wind blowing in 


eat Storms, is cauſed 
by the rapi Motion of the Air in 
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when it has been very low, ſeems to 


be occaſioned by the ſudden Ac- 


ceſſion of new Air to ſupply the 
great Evacuation} which continued 
Storms make thereof, in thoſe Pla- 


ces, where they happen'; and, by 
the Recoil of the Air, after the Force 


ceaſes that impell'd it. — That h 


Variations of the Barometer in 'the 


„ 


more Northerly Places, ſeem to ariſe 


in thoſe P 
Southerly, whereby the Mercury 


from the ee Storms, happening 
aces, than in thoſe more 


ſhould fink lower in that extreme; 
and then the Northerly Winds 


bringiog the condenſed and pon- 


derous Air from the Neighbourhood 
of the Pole, and that again being 


* uw 


check'd by a Southerly Wind, at 


a ſmall diſtance, and ſo heaped, 


muſt neceſſarily make the Mercury 


in ſuch a Caſe ftand higher on the 
other Extreme. — That near the E- 
guator, as at Barbadoes, and St. 
Helena there is very little or no 


Variation of the Height of the Mer- 
cury, is, becauſe of the ſteady Winds 


conſtantly blowing in thoſe Parts, 


nearly upon the fame Point, viz. 
E. N. E. at Barbadves, and E. S. E. 
at St. Helena, ſo that there being 


no contrary Current of the Air to 


exhauſt or accumulate it; the At- 


moſphere continues much in the 


ſame State: Altho', indeed ſome- 


times upon Hurricanes, it has been 


obſerved to have been very low. 


This is the Subſtance of what the 


Doctor ſays, about the Cauſes of the 
Riſing and Falling of the Mercury 
of the Barometer; which, altho” 


not ſatisfactory, perhaps, in ſeveral 


things, yet we may very well ac- 


- 


quieſce therein, till ſomebody gives 


us better. 
There are ſeveral Writings about 
Barometers,as Deſcartes's, Mr. Boyle's, 


Mr. Huygens's, Mr. Pajchal's, Mr. 


Dalence's Traittez des Barometres, 


the Ocean.— That the faſt Riſing of Thermometres, & Natiometres, Mr. 


the Mercury after very great Storms, 


De ia Hire's, in the French Memoirs, 
| Dr. 


gs tn ci —— ————— — — et 7 > 


—— — 


4 


BAS 


Dr. Hoops in our Tranſafions, No 


185, Mr. Saul's, Mr. Amonton's in 


Memoirs of the French Academy, for 


the Near 1705, and many others. 

BaRroscoPE, the ſame with Ba- 

rometer. Which ſee. _ 1 
BaRREL, an Engliſb Veſſel for 

Beer, containing 36 Gallons. 

BARREL, in Clock-Work, is the 

Cylinder about which the Spring is 
wrapped. 

BaRRIERS, in Fortification, are 
great Stakes, about four or five Foot 
igh, placed at the Diſtance of eight 
or ten Foot from one another, with 
their Tranſoms, or Overthwazt-Raf- 
ters, to ſtop either Horſe or Foot, 
that would enter or ruſh in with 
Violence. Theſe Barriers are com- 
monly ſet up in the void Space, be- 
tween the Citadel and the Town, 
in Half- Moons. . 

Ba xs, in Muſic, are the Spaces 
quite through any Compoſition, ſe- 
parated by upright Lines drawn a- 
croſs the ſive horizontal Lines, each 
of which, either contains the ſame 
Number of Notes, of the ſame kind, 
as two Minims, two Crochets; three 
Minims, three Crochets, &c. or 
elſe contains ſo many of various 
Kinds, that are in Length of Time, 
equivalent to the ſame Number of 
ge Oo © ĩ˙ 

Bas, in Architecture, is the Foot 
of a Pillar, that ſuſtains it, or that 
Part that is under the Body, or lies 
upon the Pedeſtal, or Zocle, when 
there is any; and therefore is not 
uſed for the loweſt Part of a Column, 
but for all the ſeveral Ornaments or 
Mouldings that reach fromithe Apo- 
p4yges, or Riſing of the Shafts of 
Pillars to the Plintb. | 

Basz of any ſolid Figure, is its 
lowermoſt plain Side, or that on 
which it ſtands; and if the Solid has 
two oppoſite, parallel, plain Sides, 
and one of them is the Baſe, then 
the other is alſo called its Baſe. 
Bas E, in Fortification, is the ex- 
_terior Side of the Polygon, vix. the 


"AS 


inary Line, which is draw 


imaginary | 
from the flank'd Angle of a Baſtion 


to the Angle oppoſite to it. 

Basz Linz, in Perſpective, is 
the common Section of the Picture, 
and the Geometrical Plane. | 

Bas E, the leaſt Sort of Ordnance ; 


the Diameter of whoſe Bore is 1 4 


Inch, Weight 200 Pound, Length 
four Foot, Load five Pound, Shot 
14 Peund Weight, and 1 & Inch 
Diameter. | 

Bas RinG of a Cannon, is the 
great Ring next behind the Touch- 
S 

Bass of a Triangle. Any one Side 
of a Triangle may be call'd the Baſe; 
but uſually and more properly, that 
Side that lies the Ioweſt, or is parallel 
to the Horizon, is taken for the Baſe. 
And the ſame is to be underſtood of 


the Baſe of any other Poa Fi ſe, 
iece of Ord- 


Bas1L1c, a large 
nance, being a forty- eight Pounder, 
thoſe of the French being ten Feet 
long, and thoſe of the Dutch fifteen 
Feet. - = | 

BasiL1c. This, among the An- 
tients, was a large Hall, with Por- 
tico's, Iſles, Tribunes, and Pribu ; 
nal; where the Kings themſelves 
adminiſter'd Juſtice. But the Name 
is ſomewhat differently applied now- 
a-days, being given to Churches and 
Temples, as alſo to certain ſpacious 
Halls in Princes Courts, where the 
People hold their Aſſemblies, and 
the Merchants meet, and converſe 
together; as that, for Inſtance, of 
the Palace at Paris. 1 

Bas ILIcus, Cor Leonis, a fixed 
Star of the firſt Magnitude in the Con- 
ſtellation Leo. Its Longitude is 14. 
deg. 21 min. Latitude 26 min. an 
Right Aſcenſion 147 deg. 47 min. 

Ba s, in Muſic, is the loweſt and 


: 


the fundamental Part thereof, without 
which any Piece of Muſic is im- 


perfect. LED 
Bas sO Ox, a Wind. Inſtrument be- 
ing a Baſs to the Haut Boy. 


| Bas8e 
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BASs-VIOI, a Baſs to the Violin. 
BazT10N, in Fortiſication, is 
now what was antiently called a 
Bulwark ; and confifts of two Faces 
and as many Flanks, formerly called 


a Gorge. It is uſually made, at the 
Angles of Forts, of a large Heap of 
Earth; ſometimes lined with Stone, 
or Brick, but _ faced with 
Sods, or Turfs. The Lines ter- 
minating it are two Faces, two 
Flanks and two Demi-Gorges. 'The 


Union of the two Faces makes the 


utmoſt Angle, called the Angle of 
the Baſtion ; and the Union of the 
two Faces to the two Flanks, makes 
the Side-Angles, called the Shoul- 
teri, or Epaules ; and the Union of 
the two other Ends of the Flanks, 
to the two Curtains, forms the An- 
oles of the Flanks. © 

Bas'rion (ComPos'y,) is when 

the two Sides of the Interior Poly- 
gon are very unequal, which makes 
the Gorges alſo unequal. 

Bas TION (CurT,) is that which 
makes a Re-entering Angle at the 
Point, and is ſometimes called 
 BasT1ON 4vith a Tennille, whoſe 
Point is cut off, and makes an An- 
gle inwards, and two Points out- 
wards. This is done when Water, 
&c. hinders carrying the Baſtion to 
its full Extent, or when it would 
be too ſharp. 

BasTion (DEForMED,) is that 
which wants one of its Demi-Gor- 

es; becauſe one Side of the Interior 
olygon is ſo very ſhort. 

Dr (Dea, 1,) has but one 
Face and Flank, and is uſually be- 
fore a Horn-work, or Crown-work. 
This is alſo called an Epaulment. 

B-sT:ion (DovBLE) 1s that 
which, on the Plane of the great 
Baſtion, hath another Baſtion built 
higher, leaving 12 of 18 Feet be- 
tween the Parapet of the lower, and 
Foot of the higher. 

BasTion (FTA,) is that which 
is built on a Right Line. If the 


BAT 
Diſtance between the Angles of the 
Interior Polygon be double the uſual 
— then a Baſtion is made in 
the Middle, before the Curtain. But 
it generally has this Diſadvantage, 
That unleſs there be an extraordi- 
nary Breadth allowed to the Moat, 
the turning Angle of the Counter- 
ſearp runs back too. far into the 


Ditch, and hinders the Sight and 


Defence of the two oppoſite Flanks. 
BasTIOR (RESUT AR,) is that 
which has its due Proportion of 


Faces, Flanks, and Gorges. 


Bas TI ORS (Sor 1b,) are thoſt 


that have their Earth equal to the 
Height uf the Rampart, without 
IT" Space towards the Centr 
AST1ONs(VoiporHolLow, 

are thoſe that have a Rampart and 
Parapet ranging only round about 
their 'Flanks and Faces, ſo that a 
void Space is left towards the Cen- 
tre, and the Ground is there ſo low, 
that if the Rampart- be taken, no 
Retrenchment can be made in the 
Centre, but what will lie under the 
Fire of the Befieged. 

Bas Ton, a French Word in Ar- 
chitecture, the ſame with Torus. 

BAT TEN, is the Workmen's Name 
for a Scantling of Wooden Stuff, 
from two to four Inches broad, and 
about an Inch thick, and of a con- 
ſiderable Length. 


— 


BATTERY, in Fortification, is a 


Place raiſed on purpoſe, Where Can- 
non are planted, from thence to 
play upon the Enemy; the Platform 
on Which they are fixed being made 
of Planks that ſupport the Wheels 
of the Carriages, jg 

Weight of the Cannon from ſink- 
ing them into the Ground; and 


incline a little to the Parapet ſo 


as to check the Recoiling of the 
Pieces. | 

In all Batteries, the open Spaces, 
left to put the Muzzles of the great 


Guns but, are call'd Embrazures 


and the Diſtances between the Em- 
brazures, 


o as to hinder the 
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brazures, Mer/ons; the Guns are 
enerally about 12 Foot diſtant one 

. another, that the Parapet may 
be ſtrong, and the Gunners have 
room to work. ns 
BATTERIES (CRoss,) are two 
Batteries, which play athwart one 
another, upon the ſame Thing, form- 
ing there an Angle, and beating 


with more Violence and Deſtructi- 


on, becauſe, what one Battery 


ſhakes, the other beats down. 


BATTERY (DE ENFILADE,) 1s 
one that ſcours or ſweeps the whole 


Length of a ſtraight Line. 


BATTERY (EN EschAR /) is 

that which plays obliquely. 
BATTERY (Jolx r, or PAR 

CaMERADE,) is when ſeveral Guns 
lay at the ſame time upon any 
lace. ; 


© BaTTERY (DE REvERsE,) or 


Murderins Battery, is one that bears 


upon the Back of any Place. | 
* BaTTERY (SUNx or BuRIED,) 


3s when its Platform is ſunk, or let 
down into the Ground, ſo that there 
muſt be Trenches cut in the Earth 
againſt the Muzzles of the Guns, 
for them to fire out at, and to ſerve 


for Embrazures. This ſort of Bat- 


tery, which the French call ex Terre, 


and Nuinate, is generally uſed on 


the firſt making of Approaches, to 
beat down the Parapet of any Place. 

BATTLEMENTS, are the Tops 
of the Walls of Buildings, made in 
the Form of Embrazures and Mer- 
Jons, in fortify'd Places. 

Bay, a Term in Geography, is 

an Arm of the Sea, coming up into 
the Land, and terminated in a Nook. 
It is a kind of leſſer Gulph, bigger 
than a Creek; and is larger in the 
Middle within, than it is at the En- 
trance into it; which Entrance is 
called the Mouth of the Bay. 
_ Beacons, are Fires maintained 
on the Sea Coaſt, to prevent Ship- 
wrecks, and to give notice of In- 
vaſions, &c. 


BEA 
Be A p, in Architecture, is a Mould- 
ing, which in the Corinthian and 
Raman Orders, is cut and carved into 
ſhort Emboſſments, which look like 
Beads worn in Necklaces ; and ſome- 

times an Aſtragal is thus carved. 
A Bead Plain is ſometimes ſet alſo 
on the Edge of each Faſcia of an 
Architrave, Its Convexity is uſually 
about a Quarter of a Circle, and 
differs from a Boultine, only in not 
being ſo large. A Bead 1s often 
placed on the Lining-Board of a 


Door-Caſe, and on the upper Edges 


of Skirting-Boards. 

BE A u, in any Building, is a Piece 
of Timber lying acroſs it, and into 
which the Feet of the principal 
Rafters are framed. No Building 
has leſs than two of theſe Beams, 
big. one at each Head; and into 
theſe Beams the Girders of the 
Garret-Floor are framed; and if it 
be a Timber Building, into them 
the Teazle-Tennons of the Poſts are 


allo framed. | 


Beam CoMPass, is an Inftru- 


ment conſiſting of a ſquare Woo- 
den or Braſs-Beam, having fliding 
Sockets, that carry Steel or Pencil 
Points; and they are uſed for de- 
ſcribing large Circles, where the 
common Compaſſes are uſeleſs. 
BEAR. There are two Conſtel- 
lations of Stars called by this Name, 
the Greater and Leſſer Bear, or 
Urſa Major and Minor; and the 
Pole-Star is in the Tail of the Leſſer, 
which is never diſtant from the 
North-Pole of the World above two 
Degrees. | 
BEARER, in Architecture, is 2 
Poſt, or Brick-Wall, which is trim- 
med up between the two Ends of a 
Piece of Timber, to ſhorten its Bear- 
ing, or to prevent its Bearing with 
the whole Weight act e Ends only. 
BEARING, in Navigation, ſigni- 
fies the Point of the Compaſs that 
one Place bears or ſtands off from 
another: Or if there are two Places, 


re 


BN 

A and B, . propoſed, then B is ſaid 
to bear 8 A, by the Quantity of 
an Angle contained under an infi- 
nitely {mall Part of a Rhumb-Line, 
drawn thro* both the Places at the 
Place A, and an infinitely ſmall 
Part of the Meridian of thePlace A. 

Bears, in a Watch or Clock, 
are the Strokes made by the Fangs or 
Pallets of the Spindle of the Ballance ; 
or of the Pads in a royal Pendulum. 

1. As the Beats of the Ballance 
in one Hour are to the Beats in one 
Turn of the Fuſy, ſo is the Number 
of the Turns of the Fuſy to the Con- 
tinuance of a Watch's going. 

2. As the Number of Turns of 
the Fuſy is to the Continuance of a 
Watch's Going in Hours, ſo are the 
Beats in one Hour to the Beats of the 
Ballance in one 'Turn of the Fuſy. 

BE DS the Carriage of a great Gun, 
is that thick Plank which lies im- 
mediately under the Piece, being as 
it were, the Body of the Carriage. 

Bev-MovuLpins, is a Termuſed 
by Workmen for thoſe Members in 
a Cornice which. are placed below 
the Coronet, or Crown. And now- 
a-days, a Bed-Moulding uſually con- 
liſts of theſe four Members : 1. An 
Ogee. 2. A Liſt. 3. Alarge Boul- 
tinee. 4. Under the Coronet ano- 
ther Liſt. | 

BE RME in Fortification, is a little 
Space of Ground, three, four, or 
five Foot wide, left without, be- 
tween the Foot of the Rampart, and 
the Side of the Moat, to receive the 
Earth that rolls down from thence, 
and to prevent its falling into the 
Moat. Sometimes, for more Secu- 
rity, the Berme is palliſado' d. 

BEVEL, an Inſtrument uſed b 
Carpenters and Bricklayers for ad- 
juſting of Angles. | 

BIM EDIAL. If two Medial Lines, 
as AB and B C, commenſurable 
only in Power, containing a rational 
Rectangle, are compounded, the 
whole Ling A C will be irrational, 


n 
. 


F* 


and is called a Firft "Bimedial Line 
See Euclid, Lib. 10. Prop. 38. 


BinomiaL RoorT, is a Root com- 


pos'd of two Parts or Members, and 
no more, connected together by the 
Sign Plus +. Thus a , or 2 
+ 3 is a Binomial Root, conſiſting of 


the Sum of thoſe two Quantities. ' 


If it has three Parts, as a+ 5+ c, 


it is called a Trinomial Root; if it 


has four, a Quadrinomial. 
Any Root m of the Binomial 
a + b may be extracted, or it may 
be raiſed to any given Power m by 
the following Series in Form of a 
m * 
Theorem, viz. PTC =P »+ 


N 1 — 77 2 — 27 
ANN B 8 


27% 


15. 

+= - 1 DAA Sc. where P 
P Q fignifies the Quantity 

7 Root, or any Dimenſion, 


or Root of the Dimenſion, is to 
be found. P is the firſt Term of 


ee 


that Quantity; Q the next of the 


Terms divided by the firſt and — 


is the numerical Index of the Di- 
menſions of P, PQ; whether that 
Dimenſion be Integral or Fractional, 
that is, repreſents a Power or Root; 
or whether it be affirmative or ne- 
gative; as ſuppoſe, in the Binomial 
2 : K. 4 

a? TH ( = 7 5) 
Z FT; 4 will be (in the The- 


orem) FEPQa; P will be =a? ; 


Letters A, B, C, D. &c. ſtand forthe 
Terms already found in the Quo. 


tient. A for the firſt Term P , 


B 


— — — PR 
ee TTT 


— — 


ä — 8 een or GIIDE 


= x = r — of —_—_— r 
3 — — 
* gee ——— 
0 — 


+ 
N 
i 


ot 
by 
ms 
. q 
! 
*— 1 
- & = 
i * . 
= 9 
149 
j 
j i 
T7 
; 


* — * 4 4 A 4 +44 ö N 2 A 
— pt DS Edo < IDA > 4 AS > If ERS DAP nee Ren eee — 


2 
— —— — 


BIM | 
8 for the ſecond — A Q; and ſoon. 


For bene Fur 
* * 
1 * 


cc Trrx 
1 255 F 
16 oy 128c7 sees. oe / * 
& * 
in this Caſe P ee, e 


m”m 
=1, z=2, A(=P =" cc) 


EE 12 3 
= c B (=—AQ) W C 


( 781 — 7 
>”, AW 


"TMK 3 1 
oe nne G Fee 


x+ 
B Q) * Iz? and ſo 


(ust! is 2 4 wal, be 


Sos, . 


2c 3xx+4ctx? —2 x70 


25 75 + Ec. 


for in this Caſe (in the Theorem) 


is = 1, n=, Pa=cS5, and Q= 


e*x ＋ 


5 


; oralſo — x5 may be put 


— Xx 


4 5 | 
for F. and LE for Oö then 


2 5 L | 
will / TEARS ET + 


c S 6 2c*0 
— er rr a rnnnnn Sn N 4 ——— nn 


Ho. Tc. The former Caſe being to 
be taken when x is very little, and 
the latter when it is very great. Again, 


N 13 1 * 
vj * * 7-225 — 
will be = N x 15 N 


| {that i is, 4+ el © 


BIM 

1449 | | 

- . For PS. 
aa 


5 m = 1. 223. a 


bY. — will be 


mn 
— 
— — 


5 that is 


1 a f m 1 
22 e. 


59 3% 
Moreover the Cube Root of the 
fourth Point of 4 6, rn is, 


Cen is = = 444 = + 


22 do Ee. ds 
94% _— 


2 J. =4,0n=3, A(=P- 75 


= 4g, 05 Alſo ſimple Powers may 


aſter the ſame Manner be found. 
as if the fourth Power of 4+ e were 


wanted; that is Te r 
then will P = d, Qas —> 7. m 5, 


and 21. 


And ſo A (P 22) 
. B{=ZAQ=g d*e. and 


C = lo ds ee. D=10d4d63, E 
1 Fes and G. 


(= == F Q) So. that i is, 


If g. 4 10 4 ee 
+1odde +; det +25. 


Even Diviſion, whether it be 
ſimple or repeated, may be ben d 


5 by this Theorem, as if r | 


er TT 
be 


be 


2 s 


be to be expanded into a Series, we 


hall have P = 4, =. m = 


TT 
i. £#=1. Aer ') 


b 


| a. 
=: D — ,. c. that is, 


ee ee 
1 


From theſe few Examples the 
great Uſe of this wonderful Theo- 
rem may, in ſome meaſure, * 
But indeed its Uſes are almoſt infi- 
nite 3 e the Method 
of Indiviſibles, the Arithmetick of 
Infinites, the Doctrine of Series's ; 
and many other Concluſions, where- 
in Diviſion and the Extraction of 
Roots are neceſſary. | 

Our great Sir //aac Newton firſt 
found out this Theorem, and ſent it 
in a Letter, in the Year 1676, to 
Mr. Oldenburgb, the (then) Secretary 
of the Royal Society, for him to 
communicate to Mr. Leibnitz, as 
may be ſeen in a little Book, called 
Commercium Epiſtolicum de varia re 
mat hematica inter celeberri mos præ- 
ſentis ſæculi mathematicos: But no 
where tells us his x of _ 

ting it, nor gives any ſort of proo 
NE He y Ns indeed, in his 
next Letter to the above-named Mr. 
Oldenburgh, (to be found in the Book 
but now mention'd) that the Occa- 
ſion of its Diſcovery was this: 
„Not long (ſays he) after I had 
© ventured upon the Study of the 
« Mathematicks, whilſt I was per- 
« uſing the Words of the celebrated 
Pr. Wallis, (vis. the Doctor's 


BIM 
& Arithmetick of Infinites, ſee Prop. 
« 118, 121. of his Algebra, Chap. 


« $8.) and confidering the Series of 
“ univerſal Roots, by the Interpo- 
lation of which, he exhibits the 
« Area of the Circle and Hyper- 
e bola; for inſtance, in this Series 
4 of Curves, whoſe common Baſe 
« or Axis is x, and the reſpective 


« Ordinates 1— * 255, 1— , 


— — — . — 
© 1I—xx|* 1— xa, 1ſt, 


1— * AIK, Sc. I obſerved that 
if the Areas of the alternate Curves 
2 are x, x — 4 x3, 281 | 
x3 IXI, x —Fx3 3x 

— + x7, Ce. could be interpo- 
lated, we ſhould, by this means, 
obtain the Ar eas of the interme- 
diate ones; the firſt of which 


— 
1 —xx|*> is the Area of, the 
Circle: in order to this; firſt it 
was evident, that in each of theſe 
Series's the firſt Term was x, that 
the ſecond Terms g x3, J x3, 3 
x3, 3 x3, Cc. were in an Arith- 
metical Progreſſion, and conſe- 
2 tue two firſt Terms of the 
ries to be interpolated muſt be 


cc 


cc 
cc 
cc 


I 43 3 
* 
3 * 


6 Oc. 


3 * | 
© Now for the Interpolation of 
the reſt, I conſidered that the De- 
nominators 1, 3, 5, 7, Cc. were 
(in all of them) in an arithmetical 
Progreſſion, and conſequently the 
whole Difficulty conſiſted in find- 


Aa 
A 


But theſe in the alternate Areas, 
which are given, I obſerved were 
the ſame with theFigures of which 
the ſeveral 3 Powers of the 
Number 11 do conſiſt, wiz. 11, 

111, 117, 113, 117, Sc. that is, 
„ firſt 1; the ſecond 1, 13 the third 


66 I, 


ing out the numerical Coefficients, 


B I M 

ti: che fourth 1, 3, 3, 13 
4 the fifth 1, 4, 6, 4, 8, &c. 
I apply'd myſelf therefore (ſays 
* he) to find out a method by which 
* the two firſt Figures of this Series 
c might be derived from the reſt ; 
% and I found, that if for the ſecond 
1 Figure or numerical Term I put , 
the reſt of the Terms will be pro- 
« duced by the ccntinual Multipli- 
cation of the Terms of this Series 
mM—O 1 — 1 „— 2 M—3 

Pu 7 e Eg 


"I —— &c. | | 
For inſtance, if the ſecond Term 
«« 7 be put for 4, and there will a- 


—. s which 


« js the third Term. The fourth 


« Term will be 6 x —>—> that is 


66 


7 EN x 


* 4. 4 * 2 =1, is the fifth 


. a n — 
«* Term; and the ſixth is 4 x — 
„% g o; which ſhews the ſeries is 
« here terminated in this Caſe. 
This being found, I apply'd it 
as a Rule to inter polate the above 
© mention'd Series; and fince in the 
© Series, Which will expreſs the Cir- 
© cle, the ſecond Term was found to 


5 wo 2 43 
and there was produced the Terms 


138 
or — 5 U X 


Therefore I put »=5, 


«4 
2 X 2 


2x: and ſo on ad infinitum. Hence 


« ] found that the Area fought of 


the Segment of the Circle is x — 


1 x BS Ae 
3 5 7 
Tip. x? 
Oc. 


In the ſame manner, the Area 


© to be interpolated of the other 


c 
6 
o 


LOW 


A 


A a «a „ 1A A „ 


"| 
FE 


Curves might be produced, a 
might alſo the Area of the Hy. 
perbola, and the reſt of the alter. 

nate Curves in this Series 

— 0 44 — 
I ＋ , IIZ, IAI. 


1＋ * IT, Sc. By the ſame way 


likewiſe other Series's might be 
interpolated, and that too if they 


ſhould be taken at the diſtance 
two or more Intervals. | 
„This was the way by which ! 
firſt opened an Entrance into theſe 
Speculations, which I ſhould not 
have remember'd, but that in turn- 
ing over my Papers a few Weeks 


of 


ago, I, by chance, caſt my Eye 


upon thoſe relating to this Mat- 
ter. 7 

After I had ſo far proceeded, it 
immediately occurr'd to me, that 

ESE a. CT", — 
the Terms 1 — x XE 1 —x x|*, 
5 eee 

1— l, 1 - AIT, Fc. that 
is, 1, I—xX, 1 — 2 * + , 
1— 3 „4 4 3 xt — 4, &c. 
might be interpolated in the ſame 
manner as I had done the Areas 
generated. by them ; and for this, 
there needed nothing elſe but to 
leave' out the Denominators 1, 3, 
5, 7, Sc. in the Terms that ex- 
preſs the Areas, that is, the Co- 
efficients of the Terms of the 
Quantity to be interpolated 


Kue x x|*, or 1 - *] or u- 
niverſally 1 — x x| * ) will be had 


by the continual Multiplication of 
the Terms of this Series, 1 * 


1 1 — 2 
| » Se. 


2 1 


. — 
Thus for example, i — x x|* = 1 


— I x* - , Oc 


RR or ade - G2 


..”. & a a a 


BIN 

ot. r 1 
44 x* TT, Oc. and I—xx|7 
6 = -& —- &. — Frs, 
e. = F834) | 

Thus I diſcover'd a general Me- 
* thod of reducing radical Quantities 
into infinite Series by the binomial 
« Theorem, which I ſent in my laſt 
Letter, before I obſerved that the 
« fame thing might be obtain'd by 
* the Extraction of Roots. | 
But after IJ had found our that 
© Method, this other way could not 
© long remain unknown; for, in or- 
* der to prove the truth of theſe O- 
« perations, I multiplied 1 — + x* 
g 7, x?, &c. by itſelf, 
and the Product is 1 —x x, all 


3 
———— 


501 
— +4x* 


a „ 


F 


1 


1 — * (i- EAN - FBK - U x, Cc. | 


BIN 


© the Terms after theſe in infinitum 


* vaniſhing; and ſo 1 —4xx — 


: 3 * , Fc. twice multiplied 
el 


© into itſelf produced 1 — x X. As 
© this was a certain Proof of the 
Truth of theſe Conclufions, ſo I 
© was thereby naturally led to try 
the Converſe of it, wiz. whether 
© theſe Series's that now were known 


to be the Roots of the Quantity 


© 1 —,X x, might not be extracted 


© thence, by the Rule for Extraction 
of Roots in Arithmetick ; and upon 


© trial I found it to ſucceed accord- 
«© ing ta my Delire, 

I ſhall here ſet down the form of 
the Proceſs in Quadratics: | 


7 8 it 
+++ x +7 x0 


8 1 x* — drr, Se. 7 


This being found, I laid aſide 
* the Method of Interpolation, and 
* aſſumed theſe Operations as a more 
genuine Foundation to proceed 
* upon. In the mean time I was not 
ignorant of the way of Reduction 
* by Diviſion, which was ſo much 
* eaſter,” Thus far the Great New- 
ton; who alſo ſays, in the ſame Let- 
ter, that the diſmal Plague in the 
Year 1665 made him remove from 
Cambridge, and think of other 
things. This admirable Theorem, 
which is put upon his Monument in 
Wefminfter- Abbey, has never been 
yet demonſtrated, although many 
able Mathematicians have made va- 
r10us- Attempts to come at the Rea- 
ſon thereof. But in my Opinion, 
they have all fail'd ; for all that ever 
I faw done, on this Subject, amounts 
to no more than finding the Truth 
of the Theorem in one Caſe only, 


viz. when the Exponent of che Bi- 


nomial is an whole Number, and 
that either by a kind of Induction, 
deduced from the Ohſervation of the 
Series's of the Co- efficients of the ſe- 
veral Powers of a Binomial, ſuppoſe 
a + x, and the Doctrine of figurate 
Numbers; or elſe by the Method of 


Increments or Fluxions; or ſome. 


other the like obſcure, ſtrainad, un- 
ſatisfactory, and unnatural way. See 
Ralphſon's Hiſtory of Flux ions, Fones's 
Synopſes, Sterling's Enumeration of the 
Lines of the third Order, Wolfius's 
Algebra, Brook Taylor's Methodus In- 
crementorum, Cunn's Method of In- 
crements, in this Dictionary under 
the word Series. eg. 

The Perſon aforeſaid has alſo 
given two Theorems as Rules for 
reducing Binomials, conſiſting of ra- 
tional and ſurd Quantities, or both 


ſurd Quantities, to more ſimple 
1 H Terms 


- 


BIN. 
Terms where poſſible. And this 


vou will find at the Beginning of his 
Algebra. They are theſe: 1. 75 A ex- 
preſſes the greater part of a Quantihy, 
and B the leſſer part: then au 
A+VAA—BB 
— | 2 * | 
of the greater part of the Root ; and 
 A—VAA—BB the F 
the lefſer part, to be added to the 
greater with the Sign of B. So that 
if the Binomial be 3 + 8; (A 
being = z, and B = v 8) we ſhall 
have the ſquare Root of 3 + V 8 
SIT V2. In like manner V 32 


1 * 

— V 24 =vV18 - V2. Se- 
condly, IF A B be a Binomial, 
whoſe greater Part is A, and the In- 
dex of the Root to be extracted c, and 
n be found to be the leaſt Number, 
ewhoſe Power nf can be divided by 
AA -B B, without a Remainder, 
and Q be the Quotient And if 
x | 


be the Square 


VA +B xv 'Q be computed in the 
neareſt integral Numbers, and the 
fame be called r, and if AV Q be 
divided by the greateſt rational Di- 
viſor, and the Quotient be 5, and if 


*r 
. , 
He wart integral Num- 
bers be t, then will 
Vitss —n | ; 
e the Root whoſe 


= 

«tir, 3 
Index is e, provided the Root can be 
extracted. So that the cube Root of 

4968+ 25 will from hence be 2 


V2 +1. AA—BB being = 343, 


111 


3 


its Diviſors 7, 7, 71 »=7, and Q 


= 1. alſo the Root of the firſt Part 


of A+ BxVQ,orVo68-+ 2; by 2, and the other by V 33 
being extracted, will be a little 


— 
greater than 56 its cube Root in 
the neareſt Number 4 ; and ſo 4. 
Moreover by extracting all that is 


rational from A or V 968, 


it will be 22 / 2: Therefore 7 


the radical Part of it will be 8, 


* 
=_ — 
* Pp + 


1 , or 7 in the neareſt 


integral Numbers is 23 therefore t 


=2. Laſtly, ceivzV 2. 


| $835 © 5G 
Vitss —ni1, and / Nor 1 
wy 5» | | 
Sir [aac Newton has not thought 
fit to lay down a Demonſtration of 
theſe two Theorems, or Rules, which 


are much more elegant and general 


than thoſe given us for extracting 
the Roots of Binomials, in Yar- 
Schouten's Commentary upon Des Car- 
tes's Geometry, But Mr. Grawe- 
ſande, at the latter part of his Alge- 
bra, has been at the pains to give 
us a Demonſtration of the latter of 
the ſaid Theorems, judging (I ſup- 
poſe) the former to be ſo eaſy, as 
not to ſpend time about evincing its 
Tryth. In order to which, he pre- 
miſes eight Lemma's; which are 
theſe : Al 

1. If to any Power whoſe Index 
is c, be elevated tj » Binomial a +6, 
and the Terms oi this Power alter- 


nately taken, (that i, the iſt, 3d, 5th, 


be united into one Sum, and fo 
the whole Power be divided into two 
Parts; the Difference of the Squares 


of the Parts will be a @ — le. 
2. If a and 5 repreſent Numbers, 
whereof à is the greater, and the 
Binomial 2 + V be elevated 
to the Power c, and this Number be 
odd, this Power will be a Binomial 
one of whoſe Members is multiplied 


2 &c. and th. ad, 4th, 6th, 8th, 
c. 


and theſe Members will be the Parts, 
A (Lemma 


10 

(Lemma 1.) of which the greater is 

that which is multiplied by / a. 

3. If the ſame things being ſup- 
| noſed, the Number & be even, the 
Power forms a Binomial, one of 
whoſe Members is rational, and the 
other multiplied by 0 27, the 
Members will be alſo the Parts men- 
tion'd in Lem. 1. . 5 

4. Any Power of a numerical Bi- 
nomial Y 2 ＋ J has both its 
Members poſitive; the Power of a 
Binomial or Apotome V a — 2 
has one Member negative; and the 
Members themſelves do not differ, 
whether it be ++ vV 5 or þ. 

g. If a Binomial V a + V b be 
raiſed to a Power whoſe Index is c, 
the Difference of the Squares of the 


Members of the Power is 2 — 5] - 


Cc b 
| Index is c, that is V, cannot be 
extracted, unleſs the Difference of 
the Squares of the Parts of the given 


c | 
Binomial has rational. 


geometrical Progreſſions have the 
middle Term common, the Diffe- 
rence between the firſt Terms of the 
ex Il Progreflion will be greater than the 
b, Difference between the laſt. 


8. The = of a Binomial can- 


th, 
th, not be extracted, if c be an even 
1 ſo Number, unleſs the greater Mem- 
two ber of the given Binomial be ratio- 
ares I nal. | 
BlquaDRATIC EQUATION, in 

ers, Algebra, is any Equation conſiſting 
the of not more than four Terms, an 

', I vhere the unknown Quantity of one 
ated Nl of the Terms has four Dimenſions : 
r be BA a* baxt ＋ but + ex 
mil = e is a biquadratic Equation, 
lied becauſe the Term 2+ js of four Di- 
' b3 Enenfions. | 
arts, Y 1. Any biquadratic Equation may 


6. The Root of a Binomial whoſe 


7. If two. continual decreaſing 


be”conceiv'd to be generated or pro- 
duced from the continual Multipli- 
cation of four ſimple Equations, (as 
if xhowS ea, „ S$=6, 
or X—A4a=0,x —b=0,x — 
= o, x—d4 =o; then will x - 2 
* x—bxx—cxx—d =o be- 
get a ESD Equation) or, from 
the Multiplication of one fimple E- 
quation, and a cubic Equation, (as 


* -* R +cx* bd4x + e=0) 


or laſtly, from the Multiplication 


of two quadratic Equations, as 
x* ＋ ba TNA + da +47 
= 6 | 


2. Any biquadratic Equation ma 
be reduced to a cubic Equation 11 
firſt reducing it to another, wanting 
the ſecond Term. If the propoſed 
2 _ — want its ſecond Term, 
and ſuppoſing this laſt to be ꝓro- 
duced by the Multiplication of two 
aſſumed quadratic Equations, and 


then finding the Values of the ſeve- 


ral Co-efficients of theſe laſt Equa- 
tions, expreſs'd in the known Co- 
efficients of the Terms of the bi- 
uadratic Equation ; whereby a new 
quation will be had, conſiſting of 
four Terms, containing only the 
ſixth, fourth, and ſecond Powers of 
the unknown Quantity, and a known 
Quantity, which in reality is but 
a cubic Equation, being reducible 
thereto by ſubſtituting ſome un- 
known Quantity for the Square of 
that in the Equation, wherein the 
unknown Quantity has ſix Dimen- 
ſions. But it muſt be confeſs'd that 
this Operation is long and trouble- 
ſome in moſt Caſes. 1 
Take the following Example from 
Sir Jaac Newton's Algebra: Let x* 
+ ax + bx* + cx+d=0be 
a biquadratic Equation, having all 


its Terms: tranſmute the ſame into 


another wanting the ſecond; which 
let be x* + qax +rx+s=0. 
Now let us ſuppoſe this Equation to 
be generated y the „ 
2 0 


= 
3 — 2 


. — — 8 —— 
8 S —r————_ 
? 
0 — n n = 
4 „ * —_ - = = = \ 
— — — — 77 7 2 J 
— — : —_—_— l =_ 
a —ü—— 2 R294 =—4ev * 2 «- = 
2 — 
4 by 2 — 
— — wo OE — — £2 


B I "WM 


of two quadratic Equations # x ＋ 
* Ff =0, and x x — ex+ f 


oz; that is, let it be the ſame as 


4 177 * K 7 7＋7 


. = 0; then by An the Terms 


together, we ſhall have / g — ee 


= eg—ef=r, and fg = 5. 


1 
Wherefore g+ ee =f+ . © = 


2112 — 2 


— 41 S N 


==; and by Reduction e* + 2 9 et 
+19 ee—rr =0, put y for ee, 


m—_— | 
and then it will be 2 ＋ 2975 
PIC, 5 =o. Find the Root 


—4 


or Roots of this Equation, and put- 


* 
e 
ting V y = 4 8 


r 


— = £2, and extracting 


2 
the Roots of the aſſumed quadratic 


Equation s5xx+ex+f o, xx 


—ex+g=0; their Roots will 
ive the four Roots of the given bi- 

quadratic Equation & + 9 xx 

7x +$5=0, viz. X=—je= 


V and x 


ee—g. And if the four Roots of 


Equation 5 ＋ 2 % SL 4 


7 
* 


.others have made Improvements in 


actions, Ne 188, 190. the Marquis ge 


1. 
Ss above given, will be alwayz 
poſſible. 7 e 
3. In Deſcartes's Geometry there 
is a very tedious 'tentative way of 
finding the Roots of a biquadratic 
Equation: and another in Sir 1/aac 
Newton's Algebra much more ele- 
gant and Ip. extending to E- 
quations of fix, eight, and ten Di. 
menſions, which is to ſind a ſurd Di- 
viſor, whereby to try to divide the 
Equation into two equal Parts, and 
then to get the Roots of the Parts. 
4. Mr. Deſcartes was the firſt who 
has ſhewin how to find the lineal 
Roots of cubic, and ug vgs of 
biquadratic Equations, (fince theſe 
laſt can be always reduced to cubics) 
by the Interſection of a Circle and 
Parabola; and after him ſeveral 


© >» as \ 


this Buſineſs : Amongſt others, ſee 
Baker's Geometrical Key, Slufius's 
Meſolabium, the Philoſophical Tran 


P Hoſpital's Conic Sections, Wolffus's 
Elementa Maiheſeos, &c. For it 
would be foreign to my Deſign to 
be ſufficiently particular upon this 
extenfive Subjeck here; but the Con- 
ſtruction of the following biquadratie 
Equations x* N — q =o, and 
& — px* + q = 0 being ſhort, 
and perhaps uſeful, may not be diſ- 
pleaſing to ſuch who delight in theſe 
things. The former of theſe Equa- 
tions has always two real equal 
Roots, one affirmative, and the 
other negative, and no more; the 
other two being imaginary: and the 
latter has two Pair of equal real 


r 


to Qu 


N : 
Roots, when + is leſs than g. in 


1. Let it be x+ 4 ** — 9 =, C 
extract the Root, and then will xx W A 


be = HT and ma- 

. | _—— 

king e: 2 % : Z: J we ſhall in 
F 

have x x ="c 7 + VIE 


Py « 


Rea 7 7 7 » ft 


on 8 .=.  — 0 


OO +», > 


51A 
97 + e; and flox= 


V e+v Vatked x VT. 
Now draw the two right Lines AE, 
C E, interſecting each other at right 


Angles at B, make AB = V2, 
and B C c. join AC, make B E 
= AB BC, and upon A E de- 
ſcribe a Semicircle cutting C F in 
the. Point F, then will BF be. = 
Ex, being the only real Roots of 
the Equation. e 

2. Let the Equation be K“ — px 
+qg=03; then in like manner, as 
above, x will be = 


MET x Vq» 
4 


draw AC = v 7 and upon the 
ſame deſcribe a Semicircle A B C; 


E 


in which apply AB=C, and draw 
the right Line EBCG thro' B and 
C; make-CG =ACandBE = 


A biſſect E G in the Point D, and 


with the Diſtance D E deſcribe a 
Semicircle cutting B A (continued) 
in the Point F; then will BF = 
= x be the greater affirmative or 


negative Root of the Equation. But 


1 
* B 1 * 
+; ; Q 


to get the leſſer affirmative or nega- | 


tive Root, every * 1 as before, 


only make (. 3.) BE (= AH) 


- — 
1 — 


the Difference between AB and DC; 
and BG = AC, and then will BF 
= =. x be the leſſer affirmative or 
negative Root of the Equation. + 
5. In all biquadratic Equations, 
if the Sign of the laſt Term be ne- 
gative, it can have but two imagi- 
nary Roots. In any biquadratic 
Equation wanting the ſecond and 
fourth Terms, if the Signs of the 
other three be all affirmative, its 
four Roots will be all imaginary. 
So alſo will a biquadratic Equation, 
having only the firſt and laſt Terms 
(when affirmative) have four imagi- 
nary Roots. | 
. In any biquadratic Equation 
having all its Terms, if 4 of the 
Square of the Co-efficient of the ſe- 
cond Term be greater than the Pro- 
duct of the Co-efficients of the firſt 
and third Terms, or 4 of the Square 
.of the Co-efficient of the fourth 
Term be greater than the Product 
of the Co-efficients of the third and 
fifth Terms, or g of the Square of 
the Co-efficient of the third Term 
greater than the Product of the Co- 
efficient of the ſecond and fourth 
Terms; all the Roots of that Equa- 
tion will be real and unequal: and 
if either of the ſaid Parts of thoſe 
Squares be leſs than either of thoſe 
Products, _ Equation will have 
imaginary Roots. | 
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© The Demonſtration is eaſy: for 
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. Being much pleaſed wich the 


following elegant Conſtruction of a 
biquadratic Equation- & — þp 23 
T ZX —rz + =. (whoſe 
Roots are all affirmative, by means 
of a Circle and equilateral Hyper- 
bola, which is Van Hudden's a Datch- 
man, as we find in Schouten's Com- 
mentary upon Deſcartes's Geome- 
try) I cannot omit laying down his 
Operation, which is thus: 

Draw the right Lines AB, AC, 
at right Angles, to one another, and 
in AB, take the Line AD p, 
and from D draw D F parallel to 
A C, and in this find the Point E. 
ſuch," that the Rectangle A D DE 
be equal V 7, and thro' E deſcribe 
an equilateral Hyperbola H E y about 
the Aſymptotes A B, AC. take 


nie 
. l 1 

DF ==, join A F, and upon 
AF deſeribe a Semi- circle A D , 
and in the ſame apply A G =/, 
and about the Centre F deſcribe a 
Circle paſſing thro' the Point G, 
which Circle will cut or touch the 
Hy perbola in the ſame Number of 
Points as the Equation has different 
Roots; from which, if the Perpendicu- 
lars H I, hi, hi, be drawn to the Line 
AC, theſe will be the Roots ſought, 
Where it muſt be obſerved, that if 
A G ſhould be too great to be in- 
ſcribed in the Semicircle deſcribed 
upon A F, or the Circle G H ſo 
ſmall as not to cut or touch the Hy- 
perbola, it is a Sign that all the Root: 
of the Equation are imaginary. 
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ſuppoſing 1 H = x, and ſince A D 
xDE =AIxXIH = V it will 


be AT = irt 
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But K H= % or 5 — * Quantity drawn into the Abſeiſb 
n 
ad e KH . 


hor PH. ——+ 


— +24 Ah and ſince = 


—2 
tn ff -A 2 3 + 
7 7, by ordering the Equation 


we ſhall have * —p 23 +9 2* — 
rg Ss. 

- BiQqQUaDRATICAL PaRAaBOLA, 
is a Curve Line of the third Order, 
having two infinite Legs AM, AN 
tending the ſame way ; being of ſuch 
a Nature, that the Cube of ſome in- 
variable Quantity, drawn into the 
Abſciſs A F (ſee g. 1.) is equal to 
the ſquar'd Square, or fourth Power 
of the correſpondent Ordinate PM, 


| N 

of elſe the Cube of an invariable 
Quantity drawn into the Abſciſs 
AP equal to the Difference of the 


Squares of the correſpondent Ordi- 
nate PM, and the invariable Line 
AB, or A C. drawn into the Square 
of the {aid Ordinate (fee g. 2, Or 
laſtly, the Cube of an invariable 


ns {I a 


„ 
A P, equal to the Square of the 
Frg..3 


correſpondent Ordinate AP, plus the 
Rectangle, under the Difference of 
two invariable, unequal right Lines 
AB, AC, and the ſaid Abſciſs, to- 

ether with the Difference of the 
Rectangle under theſe variable Lines, 
all drawn into the Square of the ſaid 
correſpondent Ordinate, (ſee fig. 3.) 
That is, ſuppoſing AP, x, PM, , 
AB, 6, AC, c, and the invariable 

uantity (whoſe Cube is drawn 
into the Abſciſs) 4; the Equations 
of the Curves will be a 3 x =y+, a3 x 


S a, x=x*—aÞ+6 


Xx x3 —abx x. bs 
It is very eaſy. to find Points thre” 
which one of theſe Parabola's is to 
aſs, by common Geometry alone, 
y firſt reſolving the Equation of the 
Curves into Analogies, and then 
aſſuming fourth Proportionals. But 
more eaſy ſtill, by means of two 
common Parabola's. The Way of 
doing which for the Curve of fg. 1. 
(expreſſed by the Equation a x=5*} 
being very ſhort, take as follows : 
Let AN a common Parabola, 
: f 


wheſe Axis is A Q: and A R another, 
whoſe Axis is AS, at right Angles 
to A Q. Take any Point P in SA, 
continued out, and draw P N parallel 
to A Q, cutting the Parabola A N 
in the Point N, and from N draw 
N R cutting the Parabola A R in R. 
Then, if in. PN you take P Mequal 
to QR, the Point M will be one 
Point thro' which the biquadratical 
Parabola will paſs. — after the 
ſame manner may any Number of 
Points be found. 

If AS (. 4.) be an Abſciſs to this 


T 


Curve, and the right Lines pm, PM, 
at right Angles to them be Ordi- 
nates, and Ap, or AP be called æ, 
and pm, PM, — 9, ＋ , and a, 


B, c, d, e, f, are invariable Quan- 


tities; then will the Equation a y = 
bu*.c x3. dx. x. /. expreſs the 
Nature of that Curve, or the Re- 
lation of each. correſpondent Ab- 
ciſs Ap, AP, and Ordinate p m, 

M, being the moſt general Equa- 
tion of the Curve poſſible; and the 
four Lines AB, AC, A D, AE, 


are the four Roots of the Equation 


, 
If the Beginning of the Abſciſs 
A (ſee fg. 5.) be taken in the Curve, 
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then will any Ordinate P drawn 
into the invariable Quantity 2 of a 
proper Magnitude- be equal to the 
Product of A p, into Bp, into Cp, 
and into Dy, wherever the Point þ 


; ͤ— 


BIQ; 
be taken in the infinite Abſciſs A 8 
whether on this fide A, between 
A, B; B, C; C, D; or beyond D; ſo 
that it is an eſſential Property of the 
Curve. . 
If the Curve has no ſerpentine 
Part (as that of (z. 6.) the Equation 
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will then be more ſimple; for in 


* * 3 R 
this Caſe, it will be pmx@ =Apx 


p B. whether the Point ; þ be taken 
on this fide A or beyond B. 


This Curve is of much uſe in con- 
ſtructing 
the third Order, determining their 


many different Curves of 


Numbers, different S pecies and Fi- 
gures. For Example, Let it be 
required to conſtruct and find one 
of the different Species and Figures 
of the Curves expreſſed by the E- 
quationzz &. bx3.cx*.dx.e. 
where z is an Ordinate, x the Ab- 
ſciſs, and a, 6, c, d, e, invariable 
Quantities. Let M B MC DM 
E M (Fg. 7.) be a biquadratical 
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Parabola, whoſe Abſcifs A 8, cuts 
the Curve in four Points B, C, D, E, 
and the Relation of any Value of 


A 


, - IK at 


4 4 EE EE 3» & 


Hh. 
AP (x) to the correſpondentValue of 
PM O be expreſſed by theEquation 


=ax*, bx, cx*. dx e. p being 

a given Quantity; this done, draw 
any abſciſlal Line a. N to A8, 
at a convenient Diſtance from it, 
and from the Points A, B, C, D, E, 
let fall the Perpendiculars A a, Bb, 
Cc, Dd, Ee to as, and taking any 
Abſciſs AP (in fo. 7.) and corre- 
ſpondent Ordinate PM; continue 
own PM to cut the Abſciſs as (of 


fg. 8.) in , and make pn both a- 


bove and below a2, equal to þ y, 
or as PM (fg. 70. Then will the 
Points n, m, be thoſe of the Curve 


required; and thus may an infinite 


number of other Points be found. 
But becauſe PM () between B and 
C, and D, E, are negative, and ſince 
the ſquare Root of a negative Quan- 
tity cannot be taken; it follows that, 
no Part of the Curve wanted, will 
fall between the Points 5, c; and 4; 
e: ſo that the Curve conſiſts of two 
oppoſite infinite Parts F& G, Ie K, 
with an Oval cn ͤ between them, 
having the Line 25 for a Diameter, 
and theſe Parts will be Bell- form or 
diverging Parabola's. And this will 
always be the caſe when the Equa- 
tion o = ax. ba. c. dx. e, 
has four real and unequal Roots, A B, 
AC, A D, AE, or ab, ac, a d, 
gend i 210412 40-1 ; 
There are five more different pa- 
rabolic Curves expreſs'd by the E- 
quation aforeſaid, where the greateſt 
Term a x* is Affirmative; all of 
which may be conſtructed from a 
biquadratical - Parabola, after the 
ſame way as has been ſhewn already 
for that of fg. 8. The Difference 
being only, in the abſciſſal Line A S 
cutting the Curve only in two Points; 
touching it in two Points, or cut- 
ting it in two; touching it in one 
Point, and cutting it in two; touch- 
ing it in three Points, and cutti 
it in one; or not touching it at all: 
that is, 1. If the Equation o = a xt, 


o 


# 


' bolic Legs. 


„A 
b Ae, x*. d x. e, has its two mid- 
dle Roots equal, the Curve will be. 
that of Fig. 9. having a conjugate 


. 


Point P between the oppoſite para- 
2. If that Equation has 
its two lefſer or greater Roots equal, 
and the other two unequal, the 
Curve will be that of g. 10. con- 


— 


ſiſting of a pure Parabola, and a no- 
date Parabola. z. If the two mid- 
dle Roots be imaginary, the Curve 
will be that of g. 11. conſiſting of 


NE | 
two pure Parabola's.” 4. If three 
of the Roots be equal, the Curve 
will have a Cuſpe or triple Point, as 
that of fg. 12. * 


"S— 4 


„ 
80 likewiſe by inverting the bi- 
quadratical Parabola, (of 55 

the five Ovals (. 13, 14, 15, 16, 
and 17.) may be had, when the 
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| teſt Term a x*# is negative. For 
when all the Roots of the Equation 
are real and unequal, there will be 
a Pair of Ovals; as at fg. 13. when 
the two greater or leſſer Roots are 
equal, there will be one Oval, and 
a conjugate Point, as at g. 14. 
when the two middle Roots are 
equal, there will be two Ovals join'd 
together, in ſhape of a Figure of 
Eight, as at fg.15. when two Roots 
are imaginary, there will be but 
one Oval, as at g. 16. and when 
three Roots are equal, there will be 
but one Oval, in — of a Pear, as 
that of fg. 17. | 
BiquapraATic PowsER,. is the 
fourth Power, or ſquared Square of a 


: 7.) or 
rurning the Concavity downwards, 


the ſatne as our 'Leap-Near. 
the Reaſon of the Name is, becauſe 
in every 4th: Vear they accounted 
the 6th Day of the Kalends of March 


B L. o 
Number, as 16 is the biquadratit 
Power of 23 for 2 * 2 is 4, and 
41 1 
BIG VUA DRATIe Roor of a Num- 
Ber, is gy, Root of the ſquare 


Root 'of a Number, as the biqua- 
dratic Root of 81 is 33 for the ſquare 


| Root of 81 189, and the ſquare Root 
of g (again) is 3. 


IQUINTILE, an Aſpect of the 
nass when they are 144 Degrees 


diſtant from each other. 


Biss BXTILE, in Chronology, is 
And 


twice; for once in four Years the 


odd Hours, 'above 365 Days, made 


up juſt a whole Day, which was in- 


ſerted into the Calendar to the 24th 
of February. | „ SIE? \ 
' Blackntss. The Colour fo 


called, ſeems to ariſe from ſuch a 
peculiar Texture and Situation of 


dhe ſuperficial Parts of any black 


Body, that it does, as it were, deaden 


as the Light falling upon it, and reflect 
none, or very little of it outwards 


to the Eye. | n 
Sir Jaac Newton, in his Optics, 
Book 2. Obj. 4. 17, and 18, ſhews, 
That for the Production of Black 
Colours, the Corpuſcles muſt be leſs 
than any of thoſe that exhibit other 

Colours. Rib 45774 7 5 kr | 
BLack SUBSTANCES, of all o- 
— 4 do ſooneſt become hot, and 
rn. in are 
BIN ps, in Fortification, are cer- 
tain Pieces of Wood, or Branches 
of Trees, laid a-croſs, from one 
ſide of a Trench to the other, to 
ſuſtain the Bavins or Hurdles laden 
with Earth; and ſerve to cover the 
Pioneers from above; and are com- 
monly uſed when the Works are 
carry d on towards the Glacis, and 
when the Trench is extended in 

Front towards the Place. © 
- BLockaADE, is encompaſſing any 
——— Town, 
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Town, or Place, ſo all round with 
arm'd Troops, that it is impoſſible 
for any Supplies to be brought to it; 
and fo it muſt be ſtarved, or ſurren- 
der: But there is no deſign of ta- 
king itby Attack, c. And when 
any Place is in this Condition, it is 
ſaid to be Shed up, or blockaded. 
Bop, in Geometry, is that which 
has three Dimenſions, Length, 
Breadth, and Thickneſs. As a Line 
is formed by the Motion of a Point, 
and a Superficies by the Motion of 
a Line; fo a Body is generated by 
the Motion of a Superficies. But, 
Bop x, in Natural Philoſophy, is 
uſually defin'd to be a Subſtance 
impenetrably extended, or which 
having Parties extra Partes, cannot 
be in the ſame Place with, or pene- 
trate the Dimenſions of other Bo- 
dies: Which Property Sir aac 
Newton expreſſes by the word So- 
lidity yz and ſo the Idea we have of 
a Body proceeds from its being ex- 
tended, ſolid, and moveable. 
Boun-CRH EST, is a kind of Cheſt, 
which, being filled with Gunpowder 
and Bombs, (according to the in- 
tended Execution) is placed under 
Ground, to blow it up into the Air, 
together with thoſe that ſtand upon 
«og | | 


Theſe Bomb-Cheſts are frequently 
uſed to drive _ 8 er. ou 
y latel eſſed, or whereof t 
was mnt take Poſſeſſion ; and = 
ſet on fire by means of a Sauſage 
faſten'd at one End. | 
Bous, are hollow Balls of Caſt- 
Iron, which are fill'd with whole 
Powder, and ſometimes Nails, Pieces 
of Iron, &c. along with it. Their 
Uſe is to be ſhot out of Mortar- 
Pieces into beſieged Towns, to an- 
7 the Garrifon, fire Magazines, 

C. 

The largeſt are about ſeventeen 
Inches in Ba ee two Inches in 
Thickneſs, carry 48 Pounds of Pow- 


der, and weigh about 490 Pounds, 


% 
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The Uſe of Bombs is not very 
ancient; for altho* we have ſome 
mention in Hiſtory made of certain 
Fire-Pots, thrown with Engines inte 
the Towns of the Enemy, yet theſe 
were quite different from Bombs 
filbd with Gunpowder, of which 
they' had not the leaſt Knowledge. 
The firſt which we know of, were 


- thrown into the City of Vatcben- 


donck in Guelderland, which was 
beſieged by Count Mansfield, under 
the Command of the Prince of Pa- 
ma, in the year 1588; where the 
Bombs in a ſhort time, having ruin'd 
all the Lodgments, fo aftoniſh'd the 
Beſieged, that they were obliged 
to ſurrender. Some ſay that an In- 
habitant of Venlo, in the ſame Pro- 


vince, invented them ſome time be- 


fore, having uſed them only as Fire- 


Balls of Pleaſure to divert the Duke 


of Cleves, then at Venlo: and having 
thrown ſeveral in his preſence, one 
by Misfortune fell into a Houſe, 
which it fired with ſo violent and 
horrible a Blaxe, that the greateſt 
Part of the City was conſum'd be- 
fore any Help conld be gotten. 
There are ſome Dutch Hiſtorians ' 
who relate, that a few Months be- 
fore this Misfortane' happen'd, an 
1talian Engineer made ſome ſuch 
like Experiments at Bergenopzoom, 
trying to make theſe Bombs 

and uſeful in War, But in doing fo 
he was miſerably burnt, by the ac- 
cidental firing off of the Compoſition 
which he had deſign'd for that pur- 
poſe. Be this as it will, it is very 
certain that Bombs were not then ta 
be found; altho' the Uſe of Mortars 


may perhaps be as ancient as that of 


Cannon themſelves: becauſe there 
are to be found Iron ones of a very 


ancient Make; and'it is known that 
ſeveral of them were uſed in the J- 


talian War of the laſt Age, to fling 
Stones and red-hot Balls to ſet Towns 
on fire. Nay, there is even a De- 
fign of a Mortar caſting forth a Bat 
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Ball, amongſt divers other Pieces 
of Artillery, mark*d upon the Fron- 
tiſpiece of a Book of Nicolas Tarta- 
glia the Mathematician, printed in 
the year 1538. | | 

The Spaniards and Dutch, in the 
long Wars between them, uſed Bombs 
and Granado's. And they were firſt 
to be found in uſe amongſt the 
French, in the year 1634, at the 
Siege of La Motte. Nor is it Truth, 
as Caſimir * in his Book of the 
great Art of Artillery, that they 


were in uſe at the Siege of Rochelle. 


Lewis the XIVth of France having 
ſent for, from Holland, one Maltus 
an Engliþ Engineer, who had the 
chief Direction in uſing them, with 
much Succeſs, at ſeveral Sieges; 
particularly at Coboure, in the year 
1642, he threw one which pierced 
thro' the Ciſtern, and obliged the 
Beſieged to ſurrender much ſooner 
than they would have done, were it 
not for that Accident. At firſt he 
had not all the Experience that he 
acquired afterwards : for at the Siege 
of Landrecy, in the year 1637, his 
Battery was in a Redoubt of the 
Cardinal de la Vallet; where they 
were conſtantly coming to him and 
complaining that the 
he defign'd to throw into the Place, 
flew over, and fell beyond the Town, 
killing a great many People in the 
Trenches at Mr. De Candale's and 
Meilleray's Attack, on the other ſide 
of the Town. Even at this very 
Siege a great Misfortune happen'd 
from him: For once when a great 
many General Officers had come 
out of Curioſity to his Battery, he 
fired off ſeveral Bombs in their pre- 
ſence. But at length. having ſet 
fire to the Fuzee of a charged Bomb, 
and then going to ſet fire to the 
Touch-hole of the Mortar, he found 
his Match gone out; and imme- 
diately. giving the alarm, crying 
out for every one to take care of 


himſelf that could, he jump'd firſt 


deftitute of Mat 


mbs which 


EOM 
upon the Parapet of the Redoubt: 
every body try'd to do the ſame; 
but the Confuſion and Diſorder was 
ſo great, that the Bomb burſt with- 
in the Mortar, and broke it into a 
thouſand Pieces, killing and wound- 
ing many People. | 

But at length, this Engineer him- 
ſelf was killed at the laſt Siege of 
Gravelin, by a very extraordinary 
Misfortune ; he having pitch'd upon 
a Poſt very near the Counterſcarp 


of the Enemy, where he defign'd to 


puſh, his Work as ſoon as it was 
dark, and having a deſire to ſhew it 
to the General Officer, he jump'd 
up in the Trench to ſhew him its Si- 
tuation; the Officer himſelf did the 
ſame after him, but being not ſuffi- 
ciently inform'd of it, 
that Maltus would jump up once 
more, that ſo he might have a bet- 
ter Knowledge of it: Maltus did ſo, 
and at that Inſtant was ſhot thro' the 

Head with a Muſquet- Ball. 
All this Perfon's Knowledge con- 
ſiſted in pure Experience, being quite 
matical Helps, or 
any ſort of Science that could inform 
him of the Nature of the Motion of 
Bombs, and the Curve Line which 
they deſcribe. in their Paſſage thro' 
the Air, or the Difference of their 
Ranges according to the different E- 
levations of the Mortar; ever direct- 
ing his Mortar by accident and guels, 
or rather by the Eſtimation that he 
made of the Diſtance of the Place 
to which he had a mind to throw 
the Bomb, according to which he 
gave it a greater or leſs Elevation; 
obſerving whether the firſt ſhots 
were juſt or not; and lowering his 
Mortar, if its range was too ſhort; 
or raiſing it, when it fell beyond the 
Mark; uſing a ſort of a Square for 
that purpoſe. | | 
Nicholas Tartaglia the Mathema- 
tician, in his Treatiſe Concerning a 
New Science, ſays that a Bomb de- 
ſcribes a Curve in its Paſſage with 
| a 
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a Motion partly violent, whoſe Force 
conſtantly decreaſes, and 'by a na- 
tural Motion conſtantly increaſing. 
which is falſe in the Line deſcribed 


by ProjeCtiles ; becauſe their Velocity 


continually decreaſes.— He thought 
a good deal upon this Subject, and 

romiſed to give us the Order and 
Proportion of the Shots of Cannon 


or Mortars, whereby they increaſe 


or diminiſh, according to the Ele- 
vation of the Piece; and how to cal- 
culate all the different Diſtances made 


with the ſame Charge of Powder, 


by knowing and meaſuring only one 
Diſtance. But he ſays atterwards, 
that as the ſaid Science might contri- 
bute to the Ruin and Deſtruction of 
Mankind, he was reſolved to ſup- 


. preſs it; with this Reſerve neverthe- 


leſs, to communicate the ſame viva 
voce to thoſe who were deſirous of 
ſerving it againſt the Infidels.—He 
was the firſt whoobſerved that it was 
impoſſible for any part of the Path 
of a Projectile to be a right Line.— 
That the greateſt Range was at the 
Elevation of 45 Degrees, and the 
Gunners of his Time thinking that 
the greateſt Range was at 30 De- 
rees, he undeceived them both by 
is Doctrine and Experience; and a 
Wager was laid about it at Vero- 
va, in the year 1532, where a 24 
Pound Culverin, loaded equally with 
Powder and Ball, was diſcharged at 
an Elevation of 45 Degrees, and an 
Elevation of 30 Degrees, affirming 
that he was not indeed preſent at the 
Experiment, but what he ſays of 
the Length of each Range, was only 
by the Report of others, who told 
him that the Range at the Elevation 
of 45 was 1972 Perches of Verona, 
and that at the Elevation of 30“ was 
1872 of thoſe Perches ; and makes the 
following Reflection upon it, that in 
the Computation of thoſe two Num- 
bers, one of theſe three things muſt 
happen, vis. that the Meaſures of 
the Ranges were not exactly taken, 


which he calls violent, is along a 
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or falſely related to him, or elſe the 
Piece for the ſecond Diſcharge was 
loaded with more or better Powder 

than at the firſt ; becauſe, ſays he, 
Reaſon ſhews that the Range of the 
ſecond. Diſcharge muſt not be ſo 
great in proportion to the firſt. And 

in this, indeed, Tartaglia is in the 
right: for if the firſt Range made 

from the Elevation of 459 is 1972 
Perches, the other from the Elevation , 

of 309 mult be but 1710 Perches. 

Don Diego Ufane, a Spaniſs Cap- 

tain of Artillery (who long ſerved 

in the Wars in Flanders, and par- 
ticularly at the Siege of O/tend, in 

the year 1611, in a Book of Gunne- 

ry publiſhed by him) is the firſt who 
obſerved that the Ranges of Balls or 
Bombs, ſhot with equal Charges of 
Powder from Cannon or Mortars, at 
Elevations equally above or below f 
45 Degrees, are equal.— He alſo | 
makes the Path of a Ball or Bomb 
in its flight to conſiſt of two right 
Lines and a Curve: for he makes its 
Motion to be threefold, the firſt of l 


— — 


right Line; the ſecond, which he 
calls mixt, is along a Curve; and 
the third, which he calls a pure and 
natural Motion, is alſo along a right 
Line; that is, he ſuppoſes the Force 
of the Powder communicates a Mo- 
tion to the Bomb, carrying it along 
a right Line in the Direction of the 
Mortar, as long as that Force con- 
tinues conſiderable; but when it be- 1 
gins to abate, it is ballanced by the | 
Weight of the Bomb, its Direction | 
is alter'd, and becomes a Curve, by 1 
the Mixture of the two Impreſſes. 1 
And this Curve deviates into an up- | 
right ſtreight Line, when the Weight | 
being overcome, and the Force im- | 
preſs'd by the Powder quite loſt, it || 
1s at liberty to carry the Bomb in a | 
right Line directly towards the | 
Centre of the Earth, and upon this | 
Sentiment-he has calculated a Table it 
of the Ranges of Bombs to every. | | 
N 
| 


Degree | 
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Degree of Elevation. But they are 
not exactly true. | 

"Bonner, in Fortification, is a 
certain Work raiſed beyond the 
Counterſcarp, having two Faces 
which form a Saliant-Angle, and, 
25 it were, a ſmall Ravelin, without 
any Trench. The Height of this 
Fortification is three Foot; and it is 
environ'd with a double Row of Pa- 
liſadoes, ten or twelve Paces diſtant 
from each other. It has a Parapet 
three Foot high, and is like a little 
advanced Corps de Gard. 

BoxneteT a PRrESTRE, or the 
Prie/s-Cap, in Fortification, is an 
Outwork, having at the Head three 
Saliant-Angles, and two inwards; 
and differs | Sl the double Tenaille 
only in this, that its Sides, inſtead 
of being parallel, are made like a 
Swallow's Tail, that is, narrowing, 
or drawing cloſe at the Gorge, and 
opening at the Head. 

Boör Es, the Name of a Northern 
Conſtellation of the Fixed Stars; of 
which one, in the Skirt of his Coat, 
is called Arcturus, and is of the firſt 
Magnitude. "This Conſtellation is 
called Arctephylax, and conſiſts of 
thirty-four Stars. | 

Bo REAL SiS, are the fix firſt 
Signs of the Zodiac, or thoſe on 
the Northern Side of the Equinoc- 
tial. | | 

- BosPpnoRvs, in Geography, is 

2 long narrow Sea, running in be- 
tween two Lands, by which two 
Continents are ſeparated, and by 
which way a Gulph and a Sea, or 
two Seas, have a Communication 
one with another, as the Thracian 
Boſphorus, now called the Szreights 
of Conſtantinople. obs 

Bow, a Mathematical Inſtrument, 
made in Wood, formerly uſed by 
Seamen, to take the Altitude of the 
Sun, but now is out of uſe; and 
conſiſts of a large Arch of go De- 
greet, three Vanes, and a Shank or 
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Bow, alſo is a Beam of Wood, 
or Braſs, with three long Screws, 


that govern or bend a Lath of 


Wood or Steel to any Arch; 
and is of great Uſe for drawing 


Arches, that have large Radii, He. 
which cannot be ſtruck with Com- 


paſſes. | 

BouLTine, in Architecture, is 
the Workmen's Term for a Convex 
Moulding, whoſe Convexity is juſt ; 
of a Circle. This is placed next 
below the Plinth in the Tuſcan and 
Dorick Capital. 3 

Box AN D NEEDLE, is the ſmall 
Compaſs of a Theodolite, Circum- 
ferentor, or Plain-Table. 

Boy av, or Branch of the Trenches, 
in Fortification, is a particular Ditch 


ſeparated from the main Trench, 
which in winding about encloſes 


different Spaces of Ground, and runs 
parallel with the Works and Fences 


of the Body of the Place; ſo that 


when two Attacks are made near 
one to another, the Boyau ſometimes 
makes a Communication between 
the Trenches, and ſerves as a Line 
of Contravallation, not only'to hin- 
der the Sallies of the Beſieged, but 
alſo to ſecure the Miners. But when 
it is a particular Cut, that runs from 
the Trenches to cover ſome Spot of 
Ground, it is then drawn parallel 
to the Works of the Place, that it 
may not be enfiladed, that is, that 
the Shot from the Town may not 
ſcour it. | 
Brace, in Architecture, is a 
Piece oſ Timber framed in with 
Bevil-Joints, and is uſed to keep 
the Building from ſwerving either 
way. When a Brace is fram'd into 
the Kindleſſes, and principal Rafters, 
it is called by ſome a Stra. 
BrAackerTs, in Gunnery, are the 
Cheeks of the Carriage of a Mor- 
tar. They are made of ſtrong Planks 
of Wood of almoſt a ſemicircular 
Figure, and bound round with thick 
Iron Plates. They are fixed to oy 
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Bed by four Bolts, which are called 
Bel. Bolts; they riſe up on each fide 
of the Mortar, and ſerve to keep 
her at any Elevation, by means 
of ſome ſtrong iron Bolts, called 
Bracket-Bolts, which go thro' theſe 
Cheeks or Brackets, | 

BRANCH of the Trenches. See 
Boyau. | 

BRBACH, in Fortification, is the 
Ruins that are made in any Part of 
the Works of a Town, Cc. by 
playing Cannon, or ſpringing of 
Mines, in order to ſtorm the Place, 
or take it by Aſſault. 

Brxtak GROUND, in Fortifica- 
tion, ſignifies to begin the Works 
for carrying on the Siege about a 
Town-or Fort. 


BREAST SOMMERS, in a Tim- 


ber Building, are the Pieces in the 
outward Parts of it, and in the 
Middle Floors, (not in the Garret 
and Ground-Floor,) into which the 
Girders are fram'd. 
BxeasT-WoRx, the ſame with 
P arapet. | 
BrxipGE of Communication, is a 
Bridge made over a River, by which 
two Armies, or Forts, that are ſe- 
parated by that River, have a free 
Communication one with another. 
Broken Ray, or Ray of Re- 
fraction, in Dioptrics, is a right 
Line, whereby the Ray of Incidence 
changes its Rectitude, or is broken 


in crofling the ſecond Medium, whe- 


ther it be thicker or thinner. 
Bu R NIN GLassEs are Convex 
or concave Glaſſes, commonl 
Spherical, that being expoſed di- 
tectly to the Sun, do collect all the 
Rays of the Sun falling upon them 
into a very ſmall Space, called the 
Ficus, diſtant from the Glaſs in the 
Axis thereof, where Wood, or any 
other combuſtible Matter being put, 
Will be ſet on fire. Metalline Con- 
caves, that produce this Effect by 
Reflection, are called Burning Con- 
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The Breath . of ane. af deb 


Concaves, if it be the Segment of 
a great Sphere, muſt not exceed an 
Arch of m__ Degrees; and if a 
Segment of a {mall Sphere, at moſt, 
an Arch of thirty Degrees. 
Kircher, in Arte 


That he found by Experience, that 
the beſt Burning Concaves were ſuch 


that did not exceed an Arch of 


eighteen Degrees in their Breadth. 

If the Segments of a greater and 
a leſſer — 4 lie each eighteen 
Degrees in Breadth, or even ſome- 
thing greater or leſs, the Number 
of Degrees in both being the ſame, 
the Effects of the greater Segments 
will be greateſt. 

Burning Glaſſes, that are Segments 
of a greater Sphere, do burn at a 
— Diſtance than thoſe that are 

egments of a leſſer Sphere. 

Schottus, in Magia Uniwver/. part t. 
lib. 7. ſect. 6. p. 1418. ſays, That 
one Manfredus Septala, at Milan, 


made a parabolic Speculum of this 


kind, that would burn Wood at the 

Diſtance of fifteen or ſixteen Paces. 
Mr. Villette, at Lyons in France, 

made a metalline Burning Concave 


of a round Figure, thirty Inches 


in Diameter, and about a hundred 
Pound Weight, the Focus, or burn- 
ing Point, being diſtant from the 


- Concave about three Foot, and its 


Bigneſs about half a Louis d Or. 
This would melt Iron in forty Se- 
conds, Silver in twenty-four, Cop- 
per in forty-two; and turned 

Stone into | Glaſs in forty-five, and 
Mortar in fifty-three Seconds; and 
melted a Piece of Watch-Spring in 
nine Seconds. See the Philo/aphical 
Tranſact. No 6. pag. 418. and the 
Diary of the Learned at Paris, Ann. 


1679. 

Ms. Villette afterwards made ano- 
ther of thirty-four Inches in Dia- 
meter, that would melt all ſorts of 
Metals of the thickneſs of a Crown- 

Piece 


gna Lucis of 
Umbre, lib. 10. part 3. c. 1. ſays, 
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piece in leſs than a Minute, and vi- 
trify Brick in the ſame time. Pôi- 
hoſoph. Tranſat. Ne. 49. 2 
In the Philoſopb. Trauſ. Ne. 188. 
and the Acta Eruditorum Ann. 1687. 
p. 52. you have mention'd a Cop- 
per Burning-Concave, made at Lu- 

ce in Germany, of near three Leip- 

& Ells in Diameter, and its Focus 
two Ells off, being ſcarce twice ſo 
thick as the back of a common 
Knife, and whoſe force is incredible; 
for a piece of Wood put in the Fo- 
cus, flames in a moment ſo as it can 
hardly be put out by a freſh Wind. 
A piece of Lead or 1in three Inches 
thick, will be melted quite through 
in three Minutes time. A piece of 
Iron or Steel is preſently red hot, 
and ſoon after hath a Hole burnt 
through ir. Copper, Silver, Oc. 
applied to the Focus, melt, and the 
Iron aforeſaid will melt in five or 
ſix Minutes. Slate, in a few Mi- 
nutes, will be turn'd into black Glaſs. 
Tiles and Earthen Potſheds, in a lit- 
tle time, do melt into Glaſs. Bones 
are turn'd into black Glaſs, and 
a Clod of Earth into greeniſh Glaſs. 

Mr. T/chirnhauſe is ſaid to have 
made Convex Burning-Glaſſes of 
three or four Feet in Diameter, and 
whoſe Focus is twelve Feet diſtant, 
and of an Inch and a half in Dia- 
meter ; and to make this Focus yet 
ſtronger, he contracts it by a ſe- 
cond Lens, placed parallel to, and at 
'a due diſtance from the firſt, and ſo 
makes the Focus but eight Lines in 
Diameter. This Glaſs vitrifies 
Tiles, Slates Pumice- ſtones, Qc. in 
a moment. It melts Sulphur, Pitch, 
and all Roſins, under Water. Any 


Metal expoſed to it, in little Lumps 


upon a Coal, melt in a moment, 
and Iron ſparkles as in a Smith's 
Forge. All Metals vitrify on a 
piece of China Plate, if it be not ſo 
thin as to melt itſelf; and Gold, in 
vitrify ing, receives a purple Colour. 
See L'Hiftoire de Academie des 
Sciences, Ann. 1699, 


| 
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Sir {aac Newton preſented a 
Burning-Glaſs to the Royal Society, 
conſiſting of ſeven Concave Glaſſes, 
ſo placed, as that all their Foci join 
in one phyſical Point. Each Glaſs 
is about eleven Inches and a half 
in Diameter: Six of them are plac- 


ed round the ſeventh ;. to Which 


they are all contiguous, and they 
compoſe a kind of ent of a 
Sphere, whoſe Subtenſe is about 
thirty-four Inches and a half; and 
the Central-Glaſs lies about an 
Inch further in than the reſt. The 
common Focus is about twenty-two 
Inches and a half diſtant, and of 
about half an Inch in Diameter, 
This Glaſs vitrifies Brick or Tile in 
a Moment, and in about half + 
Minute melts Gold. 

A certain Artificer of Dre/Jen is 
ſaid to have made very large Burn- 
ing-Concaves of Wood, whoſe Ef- 
fects were little inferior to thoſe of 
the Burning-Speculums.. of Mr. 
Tiehirnhauſe. [abs 2 

Zahn, in Oculs, Artific. Fundam, 
3. Syntagm. 3. Cap. 10. f. m. 634. 
ſays, That one Newman, in the 
Year 1699, at Vienna, made a Burn- 
ing-Speculum of ſtiff Paper and 
Straw glued to it. 9 

And Zacharias Traberus, in Nervs 
Optic. lib. 2. c. 12. prop. 5. cor. 2. 
ſays, That very large Burning Spe- 
culums may be made of thirty, for- 
ty, or more Concave Speculums, or 
2 Pieces of Glaſs, conveniently, 
placed in a large turn'd wooden 
Concave, or Dith, and that their 
effect will not be much leſs than if 
the Superficies were contiguous, 

Burning Zong. See Zone. 

 BuTmMenTs, in Architecture, are 
the Maſons and Bricklayers Term 
for thoſe Supports or Props, on ot 
againſt which the Feet of Arches 
reſt : Alſo little Places taken out of 
the Yard of the Ground-Plot of a 


Houſe for a Buttery, Scullery, &c. | 


are ſometimes called Butments. 
BUTTRESSs 


\ 
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BuTTREss,/isan Arch; or Maſs 
of Stone, ſerving to ſupport the 
Sides of a Building, Wall, &c." on 
the outſide, and are chieſty uſed in 
ſuch Buildings as are of the Gothick 
kind, | 0 | 

ByYQUARTILE, the ſame with 
Biguartile. 2 429 
3 | no 8 3 
ibs 


YADENCE or Ch/e, in Mu- 
| ſic, is a concluſion of a Piece 


| of Muſic, in ſome Keys it is not 


ſet in: and in long Pieces of Muſic 
there are ſeveral Cadences. The 
more there are, the pleaſanter is 
the Muſic, provided they are art- 
ful: dip, ðᷣͤ nw: 

Caiss o, or Superficial Fourneau, 
is a wooden . Caſe, or Cheſt, into 
which three, four, five, or ſix Bombs 
are put, according to the Execution 
they are to do, or as the Ground is 
firmer . or. looſer. | Sometimes the 
Cheſt is only 
When the Beſieg ' d diſpute every 
Foot of Ground, this Caiſſon is bu- 
ried under. ſome Work the Enemy 
intends tu poſſeſs himſelf of; and 
when he 1s Maſter of it, they fire it 
by a Train convey d by a Pipe, and 
fo blow / them up. | 

Calculus DIFFERENTIALIS, 
is the Arithmetic of the infinitely 
ſmall Differences between variable 
Quantities, and is by us in England 
call'd Fluxions, l 

Mr. Leibnitx, about the Year 
1676, by moſt of the Foreigners, is 
altow'd to have firſt invented this 
Doctrine of infinitely ſmall Quanti- 
ties, who called it the Caleulus Dif- 


Ferentialis ; but it is plain, from 


Sir aac Newton's Papers, that Sir 
{aac was the firſt Inventor of it, 
who being too free in communicat- 
ing it to Mr. Leibnitz, he ſtole it 
irom him ; and that the Suſpicion 


fill'd with Powder: 


of Series's from * Aſſymptions 


CAL. 
might be the leſs, he invented dif. 
ferent Words and Notes from thoſe 
in Sir Jaac's Method; as for the 
Fluxion of x, he puts 4x and for 


y, dy; and theſe are uſed by almoſt 


all the Foreigners. Yeteven Fames 
Bernoulli, in the Leipfick Acts for 
January 1691, owns, that our fa- 
mous Dr. Barrow (before Sir T/aac, 
or Leibnitæ either,) had given ſome 
Specimens of this Method, above 
ten Years beſyre that Date, in his 
Geometrical Lectures, and of which 
all his Apparatus of Propoſitions 
there contain'd, are ſo many Ex- 
amples. He alſo acknowledges, that 
Mr. Leibnitæ's Method of the Cal. 
culus Differentialis is founded upon 
Dr. Barrow's, and differs from it 
only in ſome Notes and compendi- 
ous Abridgments. ‚ 
But to give a full and more parti- 
cular account of the Origin of this 
you Invention, take what follows 
om Sir {aac Newton himſelf, .be- 
ing part of his Remarks upon Mr. 
Leibnitz's Letter to the Abbe Conti; 
wherein this laſt endeavours to vin- 
dicate his own Conduct about the 
Invention of the Calculus Differen- 
tialis: which Remarks, together 
with Letters of Mr. Leibnitx, Sir 
Jaac Newton, Dr. Clarke, &c. are 
contain'd in a French Treatiſe en- 


titled, Recueil de diverſes Pieces ſur 


la Philaſopbie, la Religion naturelle, 
P Hiſtoire, les Mathematiques, &c. 
Sir Jaac, ſpeaking of Mr. Leib- 
nitæ, mentions, that at his Arrival 
at London from Paris, his firſt Let- 
ter turn'd chiefly upon other Sub- 
jets than Geometry, which laſted 


till Mr. Haygens had inſtructed him 
in theſe matters; that he found out 


the Arithmetical Quadrature of the 
Circle, towards the end of the Year 
1673 ; that the following Year he 
began to write thereof to Mr. 
Oldenburgh ; that a little while after, 
he diſcovered the general Method 


of 


8 
| 
| 


n 1 


of an arbitrary one, and the Calcu- Problems relating to the Te 

uu Differentialis in the Year 1676. and Curvatures of Curves : That 

which he deduced from a Series of in another Paper, dated the 16th of 

Numbers by conſidering the Diffe- May 1666, there are ſeven Propo- 

rences; and that in his Letter of ſitions, gas, a general Method 
I 


the 27th of Auguſt, 1676, he meant of reſolving Problems relating to 
by the Words Certa Anualyſi, the Motion, and that the laſt of theſe 
Differential Analyſis. But, ſays Sir Problems is the ſame as the Pro- 
Jaac, have not I the ſame liberty blem abovementioned, dated the 
to affirm and certify, that I invent- 13th of November 1665. That in a 
ed the Method of Series's and Fluxi- little Treatiſe wrote in Nowember, 
ons in the Year 1665 ; that I car- 1666, the ſaid ſeven Propoſitions 
ried them farther in the Year 1666; are again repeated, with this Dif- 
that I have now in my hands ſeveral ference, that the ſeventh is carried 
Mathematical Papers, wrote in the ſo far, as not to be limited by Frac- 
Years 1664, 1665, and 1666 ; ſome tions or ſurd Quantities, or even 
of which are dated? Amongſt by what are now call'd Tranſcendent 
which there is one, dated the 13th Quantities ; that an eighth Propo- 
of Member, 1665. containing the fition is added to this Treatiſe, con- 
direct Method of Fluxions, in theſe taining the inverſe Method of Flu- 
Words. ProB. There being given xions, as far as I had advanced it at © 
an Equation, expreſſing the Relation that time, vix. ſo far as it can de- 
of ſeveral Lines, x, y, z, Ic. de- pend upon the Quadrature of curv'd- 
ſcribed at the ſame time by two or lid Spaces, and the three Rules 
more Moweables, A, B, C, Cc. to upon which is founded my Anayſis 
find the Relation of their Velocities per AEquationes Numero Terminorum 
p. 9, T, Cc. | infinitas, and the moſt part of the 
The Solution. Put all the Terms other Theorems, contained in the 
on one fide of the Equation, ſo Scho/ium of the tenth Propoſition of 
that they be equal too; and mul- my Book of Quadratures ; that in 
JET 5 the ſaid Treatiſe, when the Area a- 
, tiply each by ſo many times 'x 9 riſing from ſome one of the Terms 
© as x has Dimenſions in that Term: of the Ordinate, cannot be exprel- 
then multiply each Term by as fed by the common Analyfis, it 1 
| — _ repreſented by writing the Mark U 
many times — as y has Dimen- before that Term. For Example, 


| 


© fions in that Term: Aſter this if the Abſciſs be o and the Ordt- 
multiply each Term by as many nate ,, — 5 + r 


„ bl 
© times — as z has Dimenſions in 3 yy bb 
| © that Term, Cc. and the Sum of Area is ABC as 
. © thoſe Products will be o; which that in the ſaid Treatife I ſometimes 
_ © Equation gives the Relation of uſe Letters mark'd with one Point 
. . r, &c. only, to repreſent Quantities that 
1 may add (ſays Sir aac) that involve firſt Fluxions; and ſome- 
the ſaid Example is therein illuſ- times the ſame Letters, mark'd with 
trated with ſeveral Examples; that two Points, repreſenting ſecond 
| It isdemonſtrated therein; that it is Fluxions; that a more GG 
chere applied to the Solution of Treatiſe, which I wrote in the Year 


1671, 


— 


TED 
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1671, and mention'd in my Letter 
of the 24th of Ofober 1676, is 
founded upon that little Treatiſe, 
and begins with the ReduQtion of 
finite Quantities into infinite Series's, 
and with the Solution of theſe two 
Problems ; t. The Relation of flowing 

uantities to one another being given, 
to find the Relation of the Fluxions.. 
2. And an Equation being given, in- 
wolving the Fluxions of Vuantitits, 
to find the Relation of the Quantities 
between themſelves. | 

And when I had wrote that Trea- 


tiſe, I made my Analyſis ſo general, 


by nieans of the Method of Series's 
and the Method of Fluxions con- 
jointly, that it even extended to 
almoſt all ſorts of Problems 3 which 
is what I mention'd in my Letter 


of the 13th of Fant, 1676. and it 


is that very Method which I have 
deſcribed in my Letter of the ioth 
of December, 1672. 

In the Year 1684. Mr. Leibnitz 
publiſhed only the Elements of the 
Calculus Differentialis, which he has 
applied to ſome Queſtions concern- 
ing Tangents, and other things re- 
lating to the Method of Maximums 
and Minimums, as Mr. Farmat and 
Gregory had done before; and has 
ſhewn how to proceed in theſe 
kinds of Queſtions, without taking 
away the irrational Quantities ; but 
does not meddle with the Problems 
of the higher Geometry. 'The 
Book of Mathematical Principles 
contains the firſt public Specimens 
of the Solutions of the more ele- 
vated Problems by this Calculus ; 
and it is in this ſenſe I underftand 
what Mr. Leibnitz ſays in the Leip- 
fck Acts for the Month of May, 
1700, pag. 206. But Mr. Leibnitæ 
would have it obſerved, that what 
he ſaid then muſt be underſtood of 
a particular Artifice of Maximums 
and Minimums, which he owns I was 
maſter of, by giving in my Prin- 
dia, the Figure of the Veſſel or 


de 


— 


CAL 
Solid: of the leaſt Reſiſtance: But 
\ becauſe this Artifice ſuppoſes the 
differential Method as known; and 
that its Extent is till farther ; that 
beſides, it is to this Artifice that 
Mr. Leibritz and his Scholars owe 
the Solution of the Problems, which 
he ſo much eſteems; finally; be- 
cauſe Mr. Leibnitx calls this Atti- 
fice a Method of the higheſt conſe- 
quence, and the greateſt extent j it 
is ſufficient for me; that he has 
own'd that I am the firſt Perſon, 
who; in a publick Work, has made 
it appear that I knew of the ſaid 
Artifice. | 


In the Year 1689. Mf. Leibnitz 
pony as his own, the principal 
ropoſitions of the Principia, in 
three different Writings, entitled, 
Fg de Lineis Opticis ] Schediaſma 


lium gravium in medio refiftente ; & 
Tentamen de Moluum æleſſiumCauſit: 
pretending that he had found out all 
thoſe Propoſitions before the Prin- 
cipia appear d; and in order the 


better to gr to himfelf the 


Princi thoſe Propoſitions he 
thought fit to ſubjoin a Demonſtta- 
tion thereto, which he had found 
out; but as it was etroneous, he 
retracted it himſelf, and ſhew'd that 
he did not underſtand how to work 
with ſecond Fluxions. This here 
was the ſecond Eſſay given to the 
publick, wherein the Method of 
Fluxions is applied to the higher 
Geometry. Hitherto this Method 
was but a little known, but in 2 


Year or two after it began to ſptead 


abroad, | ON 
Dr. Barrow publiſhed his Diffe- 
rential Method for Tangents in the 
Year 1670. Mr. Gregory, by means 
of this Method compared with 
his own, deduced a general Me- 
thod for drawing Tangents, which 
did not require any Calculation; 
and of this he inform'd Mr. Collin: 
by a Letter, wrote the 5th of Sep- 
| 8 tember 


efiftentia Medii & Motu Prajecti- | 


" p - 
- . 1 1 
N 
1 > 
— — — — — — ey ———_— cy — >. : 
— nn ng ne — — : — - — 
— — „ . * : 
— —ê —— 
a — —— a I" — — 
— — 
— 2 * . 2 — - —— — > 
__ — — — — . = oY * — * a ae 
A DD tan oh — — W — „ 1 2 . 9 A 
>. 7 2 ” * why 7” * 4 


— WES EINE rn SE , , en > 
— —— — 9 — — 
— — Pr OE —ů— — — 


— — — — — 
- — — — — — 
<> — — — — = 
— — 8 — - 


— 


„e 
ſember 1670. and in Nowember in 
the Year 1672. Mr. Slaſius inform'd 
Mr. O/derburgh of a Method of his 
of the ſame nature, In one of my 
Letters of the 1oth of December, 
1672, I ſent a like Method to Mr. 
Collins, and added, that I men- 
tion'd the ſame to Dr. Barrow, at 
the time of his publiſhing his Geo- 
metrical Lectures; that I was of o- 
pinion that the Methods of Gregory 
and S/z/ius were the ſame as mine, 
and that the ſaid Method was only 
a Branch or Corollary of a much 
more general Method, which with- 
- out any troubleſome Calculation, 
extended not only to drawing Tan- 
ents, but likewiſe other more ab- 


ſtruſe Problems; ſuch as thoſe re- 


lating to the Curvatures, Areas, 
engths, Centres of Gravity, of 
_-urves, Qc. and that without any 
neceſſity of freeing Equations from 
ſurd Quantities. I added likewiſe, 
that I had ſubjoin'd the Method of 
Series's to the ſaid Method, mean- 
ing in the faid Treatiſe which I 
wrote in 1677. 25 
Mr. Oldenburgh, in June 1676. 
ſent Copies of theſe two Letters a- 
mongſt the Extracts of Gregory's Let- 
ter to Mr. Leibnitz ; and Mr. Leib- 


nitæ in his Letter of the 21ſt of 


June, 1677, ſent nothing back in 
exchange, but what had been done 
before, and of which the ſaid: Let- 


ters informed him: His Method 


of Tangents, which he ſent at that 
time, being only the Method of Dr. 
| Barrow, which he diſguiſed under 
a new Notation, and extended it to 
*Gregory's and Slz/ius's Method of 
angents, to Equations involving 


rational Quantities, and to one. 


of the moſt ſimple Caſes of my 
Quadratures. . But I cannot be re- 
proach'd of the ſame thing with 
regard to Dr. Barrow; he ſaw my 
Treatiſe of Aualyſi in 1669. and 
has teſtified that he read it; and be- 
fore his Geometrical Lectures ap- 


„ 
pear'd, I did deduce Mr, Gregory'; 
and Sluſiuss Method of {5 xk 


from my general Method. At that 


time Mr. Leibnitz was not only ig- 
norant of the higher Geometry, 
but even Algebra itfelf. 

In his Letter of the 27th of Au- 
guſt 1676, is contained this Paſlage-: 
It does not appear to me, what wwe find 
is ſaid, that moſt Difficulties ( except 
the Diophantean Problems) may be 
reduced to infinite Series's 3 for there 
are many Problems ſo uery knotty ani 
intangled; as not to depend upon either 
Equations or Juadratures, ſome of 
avhich ( amongſt many others) are the 
Problems of the inverſe Method if 
Tangents. But when I made anſwer 
to him, that ſuch kind of Problems 
Were in my power to ſolve, he re- 


ply'd-in his Letter of the 21ſt of 


Fune 1677, that T truly muſt mean 
- infinite Series's, but that he 
meant by common Equations; to 
which may be .ſeen, an Anſwer in 
the Commercium Epiſtolicum, pag. 


99 a 
He ſays, that one might judge 
that when he wrote his Letter of 


the zyth of Auguſt 1676, he had 
made ſome entrance into the Dif- 
ferential Calculus, ſince in that Let- 
ter he ſhews how to ſolve Mr. 
Beaune's Problem by a certain Ana- 
A,; but ſays he, how can it be 
ſuppoſed to ſolve the fame by à cer- 
tain Analyſis, without the help of 
the Differential Calculus F For all 
the. Analyſis in doing this, is only to 
ſuppoſe the Ordinate of the Curve, 
to increaſe or decreaſe in a Geo- 
metrical Progreſſion, while the Ab- 
ſciſs increaſes in an Arithmetical 
one, and conſequently the Abſciſs 
and Ordinate have the ſame relation 
to one another, as the Logarithm 
to its Number. But, for Mr. Leib- 
nitz to infer from hence, that be 
had made an entrance into the Ca 
culus Differentials, is the very ſame 
thing as to ſay Archimedes had made 

advances 


w «ay a a a4 «4a © 4 * a F x + lb. 
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Calculus Fluentium, in Latin. — 


Carr's Methode pour la Meſure des 


CT IL | 
advances that way, becauſe he knew 
how to draw Tangents to the Spiral, 
Square of the Parabola, and found 
out the Proportion of the Sphere 
and Cylinder, or the ſame thing as 
to ſay, that Cavallerius, Fermat, 
and Wallis, had made an entry into 
it, becauſe theſe have done man 
things of the ſame nature with thoſe 
above-mentioned. ; ws 

Thus far the great Newton. 
Thoſe who have a mind to ſee more 
of the Hiſtory of this Invention, 


Uſes thereof, may conſult the Com- 
nercium Epiſtolicum (publiſh'd by 
Order of the Royal Society).—— 
The Marquis de ] Hoſpital's Analyſe 
des Inſiniment Petits (in French or 
'Englifh).—Mr. Niewwentiit's Aualyſis 
Infinitorum, in Latin. — Mr. ee 

Mr. 


Surfaces, &c. in French. — Hayes's 


Fluxions, in Engl; — Mr. Ditton's 


Pluxions, in Exgliſb.— Mr. Reyneau's 
Analyſe Demoiitree, in French — Dr. 


Cheyne's Methodus Irwerſa Fluxionum, 


in Latin, —Sir 1/aac Newton's Flu- 
xions, in Exg/ifs ; with, or without 
Mr. Co/fon's Commentaries ——Dr. 
Harris's Fluxions, in Exgliſb —Mr. 
Miller's Mathematical Treatiſe, in 
Engliſb.— Mr. Hudſon's Fluxions, in 
Engliſh —Mr. Fones's Synopſis, in 
Engliſbd.— Mr. Simpſon's Fluxions, in 
Engliſs.— The Philoſophical Tranſ- 
actions of London, Paris, Leipſicł, 
Petersburgh, &c. and other Writings, 
CALeurus ExPONENTIALIS, 
is the manner of finding the Flu- 
xions; and of ſumming up of the 
Fluxions of Exponential Quantities. 
This Calculus was diſcovered by 
Mr. Jobn Bernoulli, and *communi- 
cated to Mr. Leibnitx, who made it 
public in the 44a Eruditorum for 
the Year 1697, pag. 125, & ſeg. 
But notwithſtanding the great value 


ſome People may perhaps put upon 


this Invention, yet I could never 


and is the reverſe o 


CAL 
yet ſee any valuable Uſes that have 
hitherto been made of it. 
4 Calculus INTEGRALIS, is the 
method of finding the proper flow- 
ing Quantity of any given Fluxion, 


the Calculus 
Diferentialis, which finds the Flu- 


xion from the flowing 2 
1 t 


CALENDAR,-muc e fame as 
Almanac ; which ſee. The Word 
Calendar ſeems to come. from the 
Calendæ, which, among the Romans, 


were the firſt Days of every Month. 
its various Improvements, and the 


There have been many Correc- 
tions and Alterations of the Calen- 
dar. The firſt was made by Numa 
Pompilius; and this afterwards Was 
much improv'd by Julius Cæſar, 
and was by him called the Fulian 


Account, which, in our Nation, aud 


ſome other Places, is till retain'd, 
and called the OI Syyle. 5 

Pope Gregory XIII. pretended to 
reform it again, and ordered his 
Account to be current, as it is ſtiff 
in all the Roman Catholick Coun- 
tries, where it is called the Grego- 
rian Calendar; and with us New 
Style, It begins eleven Days before 
ours. 5 2 


5 F 


See Mironomical Calendar. | 

- CaLEnvDs; ſo the Romans called 
the firſt Days of every Month, 
from the Greet Word Cale, to call; 
becauſe anciently counting their 
Months by the Motion of the Moon, 
there was a Prieſt appointed to ob- 


ſerve the times of the New Moon; 


who, having ſeen it, gave notice to 
the Preſident over the Sacriſices, 
and he called the People together, 
and declared to them how they muſt 
reckon the Days until the Nones ; 
pronouncing the Word Cales five 
times if the Nones did happen on 
the gth Day, or ſeven times if 
they happened on the 7th Day of 

the Month. _ 
 CalriBtr, or Ca LI ER, is the 
Bigneſs, or rather Diameter of a 
£44 Piece 


—— —— — — = : = 
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| CAM. 
It the Mouth. 

_ CaLnyEeRs, is an Inſtrument 
made like a Sliding- Rule, to em- 
brace the two Heads of any Cafk 
to find the Length of it. There 
are alſo Calipers, or Caliper- Com- 
paſſes, which are uſed by Gunners, 
with crooked or bowing Legs, to 
meaſure the Diameters of Bullets 


| Piece of Cannon, or any Fire-Arms 


find Cylinders of Guns, c. 


CCALLI Ic PER IO, was an Im- 


pProvement of the Cycle of Meton of 


nineteen Vears, which Callipus, a 
famous Grecian Aſtronomer, finding 
reality to contain nineteen of Na- 
onaſſar's Years, four Days, and 


| EELL „ he, to avoid Fractions, qua- 


upled the Golden Number, and by 
that means made a new Cycle of 
Teyehty fix Years ; Which time be- 
ing expired, he ſuppoſed the Luna- 
tions, or Changes of the Moon, 
would happen on the fame Day of 
the Month and Hour of the Day, 


bes they were on ſeyenty - ſix Years 
fore. 

| CaMgzr-BEam, in Architec- 
ture, is a Beam or piece of Timber 


cut hollow, or arching in the mid- 
dle. They are uſed in Platforms, 


Church-Leads, c. and are very 
8 where - ever is occaſion for 
Tong Beams, being much ſtronger 
than flat Beams of the ſame ſize ; 
for being laid with the hollow fide 
downwards, and having good But- 
ments at the ends, they ſerve for a 
kind of Arch. | 

* Canmtra Onscura, is the Name 
of an Optic Machine ; wherein (the 
Light only coming ropes a dou- 
ble Convex-Glaſs,) Objects expoſed 
to broad Day-light, and oppoſite 
to the Glaſs, are repreſented invert- 
ed upon any white Matter, placed 


within the Machine in the Focus of 


the Glaſs. The firſt who obſerved 
this Phznomena was Baptifia Porta, 


Ub: 4. C. 2. Magia Naturals, 


wy 


CAN 
_ The Repreſentations of Obj 
in this Machine are wonderfull 
pleaſant, not only becauſe they ap- 
pear in the juſt Proportions, and 
are endued with all the natural Co- 
lours of their Objects, but likewiſe 
ſhew their various Motions, which 
no Art can imitate ; and a ſkilfu] 
Painter, by means of one of theſe 
achines, may obſerve many things 
from the Contemplation of the ap- 
pearing of Objects therein, that 
will be an help to the Perfection of 
the Art of Pajnting; and even a 
Bungler may accurately enough de- 
lineate Objects by means of it. 
Mr. 9 at the end of 
his Perſpective, has given the De- 
ſcription and Uſe of two Machines 
of this kind, being the beſt that 
have as yet been made, eſpecially 
the former. | 
CaNncEeR, one of the twelve 
Signs of the Zodiac, drawn on the 
Globe in the Figure of a Crab, 
and thus mark'd 9, and that Cir- 
cle that is parallel 'to the Equinoc- 
tial, and paſſes through the Begin- 
ning of this Sign, is called the 2 
pic of Cancer, or the Northern Tre- 
pic; to which Circle when the Sun 
comes, it makes the Summer Sol- 
ſtice, and is turning his Courſe 
back again towards the Equinoctial. 
Canis Major and Minor, the 
ter and leſſer Dog, are two 
onſtellations of Stars drawn upon 
the Globe in figure of this Animal, 
and the greater of them has in his 
Mouth that vaſt Star called 
CanicuLus, or the Dog-Star, 
which riſing and ſetting with the 
Sun from about the 24th of 7 
to the 28th of Auguſt, gives occa- 
bon to that time, which is uſually 
very hot and dry, to be called the 
Canicular, or Dog-Days. 
Cannon, a Piece of Ordnance. 
See Ordnance, © 
Cannon-RoyaL, is a Piece of 


Ordnance, eight Inches in mon 
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C AN 
ter in the Bore, twelve Foot long, 
weighs eight thouſand Pounds; its 
Charge is thirty-two Pounds of 
Powder; its Ball is forty-eight 
Pounds Weight, and ſeven Inches 
and a half in Diameter, and ſhoots 
int- blank one hundred and eighty- 

ve paces. El . 3h 
Canon, in Arithmetic, is a 
Rule- to ſolve all things of the ſame 
nature with the preſent Enquiry. 
Thus every laſt Step of an Equation 


in Algebra, is ſuch a Canon, and 


if turn'd into Words, is a Rule to 
ſolve all Queſtions of the ſame na- 
ture with that propoſed. 'The Ta- 


bles of Logarithms, artificial Sines, 


and 'Tangents, are called likewiſe 

by the Name of Canon. | 
Canon, in Muſic, is a Line of 

any length, ſhewing by its Divi- * 


ſions, how muſical Intervals are 


diſtinguiſh'd according to the Ratio's 
or Proportions that the. Sounds ter- 
minating the Intervals bear the one 
to another, when conſider'd accord- 
ing to their -degree of being acute 
or grave. As the Diapaſon conſiſts 
in a double Ratio, the Diapente in a 
Seſquialteral, the Diateſſaron in a 
Seſquitertian, and the Tone itſelf, by 
which the Diapente and the Diateſſa- 
ron differ, in a Seſquioctave, c. 

CAnNTALIVERS, in Architecture, 
are a kind of Modillions; only 
thoſe are plain, but theſe are carv'd. 
They are much the ſame with Car- 
touzes, and are ſet as Modillions 
are, under. the Corona of the Cor- 
niſh of a Building. 

Canvas-Bacs, or Zartb. Bags, 
are Bags holding about a Cubic 
Foot of Earth, and are uſed to 


' raiſe a Parapet in haſte, or to repair 


one that was beaten down. They 
are Chiefly uſed when, the Ground 


is rocky, and affords no Earth to 


carry on the Approaches : Then 


are theſe Bags of Earth- very neceſ- 
| fary, which can be fill'd at another 
| Place, and remoy'd at pleaſure. 


CAP 


Theſe my are ſometimes, upon oc- * 
P ; 


caſion, fill'd with Powder. 
Car-SQUARES, are broad Pieces 


of Iron on each fide of the Carriage 


of a great Gun, and lock'd over 
the Trunnions of the Piece with an 
Iron Pin. Their Uſe is to keep the 
Piece from flying out of the Car- 


riage when it is ſhot off with its 


Mouth lying very low, or, as they 
call it, under Metall. 
CayPACiTY, is the ſolid Content 


of any Body; alſo our hollow Mea- 


ſures for Wine, Beer, Corn, Qc. are 
called Meaſures of Capacity. 

Care, or Promontory, is any high 
Land, running out with a Point 
into the Sea; as Cape Verde, Cape 
Horn, the Cape of Good Hope, &c: - 


CAPELLA), a _—_ fix d Star in 


the left Shoulder of Auriga, whoſe 
Longitude, according to Hevelius 
(in his Prodromus Aftronom. for the 
Year 1700,) is 179. 400. 469. in N, 


and Northern Latitude 229. 5 2/7. 94. 


CAPITAL of a Baſtion, is a Line 
drawn from the Angle of a Palygon 
to the Point of the Baſtion, or from 
the Point of the Baſtion to the 
middle of the Gorge. Theſe Capi- 
tals are from thirty-five to forty 
Fathom in length; that is, from the 
Point of the Baſtion 'to the- Place 
where the two Demi-Gorges meet. 

CarITAL, or Chapital, or Cha- 
piter, ſignifies the top of a Pillar; 
and this is different, according to the 
different Orders. | 

CariTal-Ling. See Line. 

CaroNN1ERE,is a cover'd Lodg- 
ment of about four or ſive Foot 
broad, encompaſſed with a little 
Parapet of about two Foot high, 
which ſerves to ſupport divers 
Planks laden with Earth. 

This Lodgment is large enough 
to contain fifteen or twenty Soldiers, 
and is uſually placed upon the Ex- 
tremity of the Counterſcarp, having 
ſometimes ſeveral little Embraſures 
made therein, uſually called Mad- 

OY neſſes. 


—— — — — — — — — — 5 — 
— - „% „„ — 
- = => — 
— — 4 — __ \ 
T _ — 2 * — — 41 w . 
rr — * — > I I = 
p - ” - 
D * — 
— nn ra — — —— — 7 K 
—— — — ” — - —_ — 2 —_— — m4 - — — 
2 * _ — * — * 2 
—— — — — 12 


1 
is; 
| | 
1 
1 
i 
, . 

* 

4 

x 

7 

me 

$1 . 

: 

i} 
1 
- 4 

; 

37 

1 

$4 

= 
71 


„ A M 
Pie 
It the Mouth. 


ce of Cannon, or any Fire- Arms 


Cali PE RS, is an Inſtrument 


made like a Sliding- Rule, to em- 


brace the two Heads of any Caſk 
to find the Length of it. There 


are alſo Calipers, or Caliper- Com- 


paſſes, which are uſed by Gunners, 
with crooked or bowing Legs, to 
meaſure the Diameters of Bullets 
and Cylinders of Guns, c. 
CaLlLlipicPERIoD, was an Im- 


pProvement of the Cycle of Meton of 


nineteen Years, which Callipus, a 
famous Grecian Aftronomer, finding 
Jn reality to contain nineteen of Na- 

onaſſar's Years, four Days, and 


441 „ he, to avoid Fractions, qua- 
To ed the Golden Number, and by 


that means made a new Cycle of 


Teyenty-ſix Years z which time be- 
ing expired, he ſuppoſed the Luna- 
tions, or Changes of the Moon, 
would happen on the fame Day of 
the Month and Hour of the Day, 
bete they were on ſeyenty· ſix Years 
ore | 
Camger Bran, in Architec- 
tyre, is a Beam or piece of Timber 


cut hollow, or arching in the mid- 
dle. They are uſed in Platforms, 


Church-Leads, Sc. and are very 
roper where-ever is occaſion for 
ong Beams, being much ſtronger 

than flat Beams of the ſame ſize ; 


for being laid with the hollow fide 


downwards, and having good But- 
ments at the ends, they ſerve for a 
kind of Arch. | 

CaugRAOßs cu, is the Name 
of an Optic Machine ; wherein (the 
Light only coming through a dou- 
ble Convex-Glaſs,) Objects expoſed 
to broad Day-light, and oppoſite 
to the Glaſs, are repreſented invert- 
ed upon any white Matter, placed 


- within the Machine in the Focus of 


the Glaſs. The firſt who obſerved 


this Phænomena was Baptiſta Porta, 


lib. 4. C. 2. Magia Naturals, 


* 


CAN 
The Repreſentations of Obj 
in this Machine are wonderfull 
pleaſant, not only becauſe they ap- 
pear in the juſt Proportions, and 
are endued with all the natural Co- 
lours of their Objects, but likewiſe 
ſhew their various Motions, which 
no Art can imitate ; and a ſkilful 
Painter, by means of one of theſe 
achines, may obſerve many things 
from the Contemplation of the ap- 
pearing of Objects therein, that 
will be an help to the Perfection of 
the Art of Painting; and even a 
Bungler may accurately enough de- 
lineate Objects by means of it. 
Mr. ewes, at the end of 
his Perſpective, has given the De- 
ſcription and Uſe of two Machines 
of this kind, being the beſt that 
have as yet been made, eſpecially 
the former. | 
Caen, one of the twelve 
Signs of the Zodiac, drawn on the 
Globe in the Figure of a Crab, 
and thus mark' d S, and that Cir- 
cle that is parallel to the Equinoc- 
tial, and paſſes through the Begin- 
ning of this Sign, is called the 770 
pic of Cancer, or the Northern Tre- 
pic; to which Circle when the Sun 
comes, it makes the Summer Sol. 
ſtice, and is turning his Courſe 
back again towards the Equinoctial. 
Canis Major and Minor, the 
reater and leſſer Dog, are two 
onſtellations of Stars 1 upon 
the Globe in figure of this Animal, 
and the greater of them has in his 
Mouth that vaſt Star called | 
CanicuLus, or the Dog-Star, 
which riſing and ſetting with the 
Sun from about the 24th of 7 
to the z8th of Augu/t, gives occa- 
fion to that time, Which is uſually 
very hot and dry, to be called the 
Canicular, or Deg- Day,. 
Cannon, a Piece of Ordnance. 
See Ordnance. : 
Cannon-RoyaL, is a Piece of 


Orduance, eight Inches in Diame 
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CAN 
ter in the Bore, twelve Foot long, 
weighs eight thouſand Pounds; its 
Charge is thirty-two Pounds of 
Powder; its Ball is forty-eight 
Pounds Weight, and ſeven Inches 
and a half in Diameter, and ſhoots 
webe weg hundred and eighty- 

ve paces. | | 
Canon, in Arithmetic, is a 
Rule to ſolve all things of the ſame 
nature with the preſent Enquiry. 
Thus every laſt Step of an Equation 


in Algebra, is ſuch a Canon, and 


if turn'd into Words, is a Rule to 
ſolve all Queſtions of the ſame na- 
ture with that propoſed. 'The Ta- 


bles of Logarithms, artificial Sines, 


and 'Tangents, are called likewiſe 

by the Name of Canon. | 
Canon, in Muſic, is a Line of 

any length, ſhewing by its Divi- * 


ſions, how muſical Intervals are 


diſtinguiſh'd according to the Ratio's 
or Proportions that the Sounds ter- 
minating the Intervals bear the one 
to another, when conſider'd accord- 
ing to their degree of being acute 
or grave. As the Diapaſon conſiſts 
in a double Ratio, the Diapente in a 
Seſquialteral, the Diateſſaron in a 
Seſquitertian, and theTone itſelf, by 
which the Diapente and the Diateſſa- 
ron differ, in a Seſquioctave, E&c. 

CAnNTALIVERS, in Architecture, 
are a kind of Modillions; only 
thoſe are plain, but theſe are carv'd. 
They are much the ſame with Car- 
touzes, and are ſet as Modillions 
are, under the Corona of the Cor- 
niſh of a Building. 

Canvas-Bacs, or Earth-Bags, 
are Bags holding about a Cubic 
Foot of Earth, and are uſed to 
raiſe a Parapet in haſte, or to repair 
one that was beaten down. They 
are Chiefly uſed when, the Ground 


is rocky, and affords no Earth to 
carry on the Approaches: 


Then 
are theſe Bags of Earth very neceſ- 
ſary, which can be fill'd at another 


place, and remoy'd at pleaſure. 


CAP 


Theſe Bags are ſometimes, upon ec- N 
caſion, filld with Powder. 


Car-SQUaARESs, are broad Pieces 


of Iron on each fide of the Carriage 


of a great Gus, and lock'd over 
the Trunnions of the Piece with an 
Iron Pin. Their Uſe is to keep the 
Piece from flying out of the Car- 


riage when it is ſhot off with its 


Mouth lying very low, or, as they 
call it, under Metal. 5 
CA ACI, is the ſolid Content 


of any Body; alſo our hollow Mea- 
ſures for Wine, Beer, Corn, c. are 


called Meaſures of Capacity. 
Care, or Promontory, is any high 

Land, running out with a Point 

into the Sea; as Cape Verde, Ca 


Horn, the Cape of Good Hope, &. 
CAPELLA, a — fix d Star in 


the left Shoulder of 4uriga, whoſe 
- er according to Hevelius 
(in his Prodromus Aflronom. for the 


Year 1700, ) is 179. 400. 46/. in EH, 
and Northern Latitude 229. 52, gf.” 


CaPITAL of a Baſtion, is a Lane 
drawn from the Angle of a Palygon 
to the Point of the Baſtion, or from 
the Point of the Baſtion to the 
middle of the Gorge. Theſe Capi- 
tals are from thirty-five to forty 
Fathom in length; that is, from the 
Point of the Baſtion to the Place 
where the two Demi -Gorges meet. 

Carir AL, or Chapital, or Cha- 
piter, ſignifies the top of a Pillar ; 
and this is different, according to the 
different. Orders, 

CariTal-Linz. See Line. 

CaroNNIERE,is a Cover'd Lodg- 
ment of about four or five Foot. 
broad, encompaſſed with a little 
Parapet of about two Foot high, 
which ſerves to ſupport divers 
Planks laden with Earth. 

This Lodgment is large enough 
to contain fifteen or twenty Soldiers, 
and is uſually placed err the Ex- 
tremity of the Counterſcarp, having 
ſometimes ſeveral little Embraſures 
made therein, uſually called Mad- 

14 neſſes. 
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nefles. They are generally on the 

Glacis, or in dry Moats. 
.CarricorN, the Goat, one of 

the Zodiacal Signs, mark'd thus My. 

The Tropic of Capricorn, or the 


Southern Tropic, paſſes through 


the firit Degree of this Sign, at 
twenty-three Degr. thirty Minutes 
Diſtance from the Equinoctial. 
Caracrt,.is the x Part of any 
uantity, or Weight; being a 
Word - uſed by Minters and Gold- 
ſmiths, who divide it into four parts, 
which they call Grains of a Caract; 


and one of theſe they ſubdivide into 


Halves and Quarters. 5 
Ca RAT. A Carat of Gold is pro- 
perly the Weight of twenty-four 
Grains, or one Scruple ; ſo that 24 
Carats make an Ounce. | 
And if an Ounce of Gold be ſo 
pure, that in its Purification with 


Antimony, or otherwiſe, it loſes no- 
carv'd Work, of no determinate Fi- 


rh at all, it is then ſaid to be 
10 of twenty-four Carats: If it 
loſes one Carat, it is then Gold of 
twenty-three Carats: If it loſes two 
Carats, it is called Gold of twenty- 
%%% 

A Carat of Diamonds, Pearls, or 
precious Stones, is the Weight of 
four Grains only. 12 

» Carcass, is an Iren Caſe, or 
Hollow Capacity, about the Bigneſs 
of a Bomb; ſometimes, made all of 
Iron, except two or three Holes, 
through which the Fire is to blaze; 
and ſometimes made only of Iron 
Bars, or Hoops, and then cover'd 
over with pitch'd Cloth, Hemp, c. 
and fill'd with ſeveral kinds of Ma- 
terials for firing of Houſes. They 
are thrown out of Mortar- pieces 


Into. beſieg'd Places, &c. 


CARD. See Chard. 
. CarDinal- WinDs, are the 
South, Weſt, North, and Eaſt Points 


of the Compaſs : Alſo the Egui- 
noctial and Solſtitial Points of the 

ecliptic, are called the Four Car- 
diu Punt. n 


en 


ä 

CAaRDINAL-SIGNs,are the Signs 
of the Zodiac, Aries, Libra, Can- 
cer, and Capricorn. | 


| CaRRIAGE. of @ great Gun, is 


the Frame of 'Timber, on which a 
piece of Ordnance is laid, fix'd and 
mounted. The common Propor- 
tion is one and a half of the Length 


of the Gun for the Carriage; the 


Wheels half of the Length of the 
Piece in height, and four times the 
Diameter of the Bore of the Gun, 


gives the depth of the Planks at 


the fore- end, in the middle three and 


a half. 6 


CARTOVOHRE, the ſame as Car- 
tridge. TE oe oo 
CARTRIDGES, or Cartriapges, 


are Caſes of Paper, or Parchment, 


fitted exactly to the Bore of a Piece 


of Ordnance, or Muſquet, and con- 


taining its due Charge of Powder. 
CARTOUE ES, are Ornaments of 


gure, whoſe Uſe is to receive a Motto, 
or Inſcription. _ 51 
CARYATIDES, from the Greek 
Caryatides, a People of Caria. 
Theſe in Architecture ſignify certain 
Figures of captive Women, with 
their Arms cut off, cloathed after 


the manner of that Nation, down 


to their Feet, and ſerve inſtead of 
Columns to ſupport the Entable- 
ments. Tho Mt to bt | 

. CasCABELL, is the hindermoſt 
round Knob, or the utmoſt part of 
the Breech of a piece of Ordnance. 


CasCcaDe, an Halian Word, that 


ſiznifies a Fall of Waters, either na- 
tural or arctic. 
Cascan, in Fortiſication, is a 
certain Hole, or hollow Place in 
figure of a Well, from whence a 
Gallery, dug in like manner under 
ground, is convey'd to give Air ta 
the Enemies Mine. Some of theſe 
are more hollow than others, and 
they are uſually made in the Re- 
trenchment of the Platform near 
the Wall. . | 
CasB8- 


CA 
Cas EMATE, in Fortification. 
This ſometimes ſignifies a Well, 


with its ſeveral 


2 to the Mine. It ſometimes 


nifies | | 


A Vault of Stone-Work in that 
part of the Flank of a Baſtion being 
next to the Curtain, on purpoſe to 
fre upon the Enemy, and to defend / 
the Face of the oppbſite Baſtion of 


forms, one above another; the 


Terre-plan of the Baſtion being the 


higheſt. Behind the Parapet that 
fronts _ the Line of the Flank, 
there are 


along the Ditch ; and theſe are co- 


ver'd from the Enemies Batteries by 


Earth-Works, faced or lined with 


Walls; and are called Orillons, or 


Epaulments. 


CASERN, in Portification, is a 
little Room, Lodgment, or a Build- 
ing, erected between the Houſes of 
fortified Towns and the Rampart, 


o_y as Apartments, or Lodg- 
ings, for the Soldiers of the Garri- 
ſon, to eaſe the Garriſon, 
are commonly two Beds in each 


Caſern for ſix Soldiers to lie in, 


three and three in a bed; but the 
third part of them being always up- 
on the Guard, there are but four 
left in the Caſern, two in a bed. 
CasE-Skor, are Muſket- Balls, 
Stones, old Iron, &c. put into 
Caſes, and ſo ſhot out of great 
Guns; and they are principally 
uſed at Sea, to clear the Enemies 
Decks, when they are full of Men, 
CassloPEA, the Name of one 
of the Conſtellations of the fix'd 
Stars in the Northern Hemiſphere, 
* of twenty-five Stars, and 
placed oppoſite to the great Bear, 


en the other ſide the Pole-ſtar. 


ſubterraneous 
Branches, or Paſſages, dug in the 
Paſſage of the Baſtion, till the 
Miner is heard at work, and Air 
the Ship has made. - 


uns placed loaded with 
Cartridges of ſmall Shot, to ſcour 


There 


8 0 . * 5 2 * > 
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Cas r a Point of Traverſe, in 


Navigation, ſignifies to prick down * 


on the Chart the Point of the Com- 
paſs any Land bears from you, or 

to find on what Point the Ship 
bears at any Inſtant, or what way 


CasTor, a fix'd Star of the 
ſecond Magnitude in Gemini, whoſe 
Longitude is one hundred and five 
Degrees, forty-one Minutes. Lati- 
tude ten Deg. two Min. 

CasToR and Pol Lux, are two 


5 Meteors, that ſometimes, in a great 
It ſometimes conſiſts of three Plat- 


Storm at Sea, appear ſticking to 
ſome part of the Ship, in the ſhape 
of fiery Balls; and when but one 
of them is ſeen, it is called Helena 
and both of them are by ſome called 
VadasidrTr᷑/ 06) f 
A Conſtellation of the fix d Stars 
being the ſame with Gemini, one of 
the twelve Signs of the Zodiack, is 
called by the Name of Caftor and 
Polit; Ä 2 
Ca rACAUsTIes, or Cauſtics by 
Refloction. Theſe: Curves are ge- 


nerated after the following manner: 


If there be an infinite Number of 


Rays, as AB, A C, AD, c. pro- 


ceeding from the radiating Point A, 


and reflected at any given Curve, 


B DH, ſo that the Angles of Inei- 
dence be ſtill equal to thoſe of Re- 
flection, then the Curve B EG, 
to which the reflected Rays BI. 
CE, DF, Cc. are Tangents con- 
tinually'; as in the Points I, E, F, 
Sc. is called the Canſtic y Ne. 


flection. Or it is the ſame thing, if 


we ſay, that a Catacauſtic Curve 
is that form'd by joining the Points 
of Concurrence of the ſeveral re- 
flected Rays. And if the reflected 
Ray IB be produced to K, ſo that 
AB= BK, aud the Curve KL 
be the Evolute of the Cauſtic B E G, 
beginning at the Point K, then 
the Portion of the Cauſtic BE = 
AC— AB + CE — BI conti- 
nually, Or if any two incident 

: Rays, 


CAT 


- Rays, as AB, AC, be taken, that 
Portion of the Caultic that is 


d 


evolved, while the Ry AB ap- 
e 


proaches to a Co-incidence with 
AC, is equal to the Difference of 
thoſe incident Rays + the Diffe- 
rence of the reflected Rays. 


When the given Curve B DH is. 


a Geometrical one, the Cauſtic will 


be ſo too, and the Cauſtic will al- 


ways be reQtifiable, | 
The Cauſtic of the Circle is a 
Cycloid, form'd by the Revolution 
of a Circle along a Circle. 
The Cauſtic. of the vulgar Semi- 
Cycloid, when the Rays are parallel 
to the Axis thereof, is alſo a vulgar 
Cycloid, deſcribed by the Revolu- 
tion of a Circle upon the ſame Baſe. 
The Cauſtic of the Logarithmic 


Spiral is the ſame Curve. 


CaTACAUSTICS, or Cataphonics, 


is the Science of reflected Sounds; 
or that which treats of the Doctrine 
und Proportions of Echoes. 


CaTaDloPTRICAL TELE- 


scork, or Reflecting Teleſcope. See 
Teleſcope. | 

ATAPULTA. A warlike En- 
gine of the Ancients, which ſhot 


Darts, Lances, and long Spears : and 
ſometimes caſt both Darts and Stones. 


Some of theſe: Inſtruments were of 
| ſuch Force, as to throw Spears, or 
rather Beams of eighteen Feet long, 
with Iron Heads, and Stones of three 
Talents, or three hundred and ſixty 


about Hal 
their Deſcription by Vitruwius, Lib. 
10. cap. 15. See alſo Mr. Perrault 
upon Vitruvius, fol. 335. as alſo 
Rivius, fol. 597. | 


| - CAT. 
Pound 3 t, to the Diſtance of 
a Quarter of a Mile. See 


CATARACT, is a Precipice in the 


Channel of a River, cauſed by Rocks, 


or other Obſtacles, hindering the 


Courſe of its Stream, from whence 


the Water falls with great Impe- 


tuoſity; as, the River Nile has two; 


the River Wologda in Muſeovy ; the 


River Zaire in the Kingdom of Con- 
324 20. &c. 7 


CaTCHEs, are thoſe Parts of a 
Clock that hold by hooking, and 
catching hold of, 

CATENARIA,, the Name of a 
Curve-Line, form'd. by a Rope, 
hanging freely from two Points of 
Suſpenſion, whether the Points be 
horizontal or not. 

The Nature of this Curve was 
ſought after in Gal/:leo's Time; but 
little was done concerning it, till the 
Year 1690 Mr. Bernoulli propoſed it 
as a Problem to the Mathematicians 
of Europe. Toy „ 

This Catenary is a Curve of the 
Mechanical kind, and cannot be 
expreſſed by a finite algebraic Equa- 
tion. | 

If you ſuppoſe a Line heavy and 
flexible, W 45 fixed to the Points 
A, B, the Extremes thereof, then 
the Weight thereof will bend it into 
the Curve AC B, called the Cate- 
zary, Whoſe fundamental Property 
(if DB, 4c, be parallel to the Ho- 


ef 74 
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rizon, CD perpendicular to AB, 
and Bb parallel to CD, and the 
Points D and 4 infinitely near to one 
another, and @ be any given Quan- 
tity) will be this, viz, 6c: B 1 


Points of this Curve. 


CAT: 
s :'C B. The Demonſtration of 
this Property, as alſo of ſeveral o- 
thers, may be ſeen in what was 
publiſhed by Dr. Gregory in the year 
1697, for the Month of Jugu/t: ſee 
alſo its Conſtruction and Nature 2 
Mr. Fohn Bernoulli in the 4a E- 
ruditorum, for the year 1691, p. 


7. 

But as Mr. Cotes, in his Harmony 
of Meaſures, has given a ſhort and 
neat Account, why may not I lay 
down the ſame here? Let BAC be 
a very flender Chain, or rather ma- 
thematical Line, flexible throughout 
by any ſmall Force, which can be 
neither extended gr contracted. This 


B 


== 


G yo ET ek. 
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ſuſpended by its Ends B, C, by the 
Force of its own Weight, equally 
diffaſed through all its equal Parti- 
cles, is firetch'd into the Curve B 
pA: it is required to find any 
If a Plane be. 
ſuppoſed to paſs thro its Ends B, C, 
44% 0g to the Horizon; it is 
evident, that all the Points of the 
propoſed Curve are fituated in this 
Plane; and ſo, that each will de- 
ſcend as low as it can. thro! its low- 
eſt Point A draw A Q perpendicular 
to the Horizon, and let Po Q drawn 
from any Point P, be perpendicular 
to it, and thro” p, being the neareſt 
Point to P poſſible, let p o be drawn 
388 to AQ; call AQ, x; 
PQ. y; and the Arch AP, x; 
then will the very ſmall Lines Pe, 


by deſcribing a Circle 
e 


. CAMS 
Po, Pp, be to one another as &, 5, 


. | 
Then becauſe the Arch AP is 
ſuſtain'd. i» Equilibrio, by the Force 
of its Weight, whoſe Direction is 
iro to the Line op, by the 
orce of the contiguous Arch A C 
drawing according to the Direction 
of the Tangent at A, parallel to the 
little Line Po, and by the Force of 
the contiguous Arch PB, drawing 
in the Direction of the Line p P: it 
is evident from Mechanics, that theſe 
Forces are to one another as op, oP, 
5p P, or as x, y, x. Therefore if the 
Weight of the Arch AP be expreſsd 
by its Length z, and the given Force 
drawing the Arch A C, be expound- 
ed by a given Length a, it will be 
4 : 2: x: a]; and ſo æ IN | 


= & 2: K: Va At KR. 
| Thereſare 5 = ne 
e 


ſo a ＋ * Va T xx: where 


— 


— 


fore x = Va+x — aa = 


V2ax+ xx. Wherefore, if the 
right Line Q A be continued down- 
wards to D, ſo that A D be = 2, 
and in the Tangent AE be taken 
AE = to the Arch AP, and DE 
be join'd: this will be Equal to DQ. 
Whereforeif AE the Length of any 
Arch AP be given, as alſo AQ the 
Height of the ſaid Arch : there will 
be given A D = a, by joining QE, 
— biſſecting the ſame at right An- 
gles: for the Perpendicular will paſs 
thro' the Point D. And A D being 
once given; from thence will be 
given AE, the Length of any Arch 
AP, whoſe Altitude AQ 1s given, 
om the 

ntre D with -the Diſtance Q A, 
which cuts AE in E; and theſe 
are the mutual Relations of the Pa- 
rameter A D, the Arch AP, and its 
Altitude AQ. Let us now ſee a- 
bout its Breadth, 


— 


Aer 


From What has been already fd, 


5 @ x 5 | 
= — = =. And 

7 E | xx 22 + x Z 

the Fluent of this laſt Expreſſion 


will be an hyperbolic Space : which 
Space may be meaſured by the Lo- 


arithms. So that PQ will be the 
Logurihm of the Ratio between 
DE +EA and AD, or of AP + 
AQ to AP— AQ, (which Ratio 
is equal to the former) when the 
Length of the Line AD is 0.43429 
4481903. So that A D being given 
or found, 
de taken in the Axis A D. ſo many. 
correſpondent Points P o 
will be had. 
Carkgrus. The perpendicular 

eg. of a right-angled Triangle, is 
often called by this Name. Alſo 
Cathetus, in Catroptrics, is a Line 
drawn from the Point of Reflection 
perpendicular to the Plane of the 

aſs. S ; a 
CaTHETuUs, in Architecture, is 

taken for a Line ſuppoſed to croſs 
the Middle of a cylindrical Body 
directly, as of a Balliſter, or Co- 
lumn. In the Ionic Chapiter it is 
alſo a Line falling . 
and 2 thro' the Centre or Eye 
of the Volute. 4 * 

CarH RTUSseSf Incidence, is a right 
Line drawn from a Point of the Ob- 
ject, perpendicular to the reflecting 


C 


 CaTHETvUs of Reffection, or Ca- 


thetus of the Eye, is a right Line, 
drawn from the Eye, perpendicular 
to the reflecting Line. 

| CaToPTRICS, is that part of 
Optics that treats of reflex Viſion, 
and explains the Laws and Proper- 
ties of Reflexion; chiefly founded 
upon this Truth, that the Angle of 
Reflection is always equal to the An- 
gle of Incidence; and from thence 

educing the 3 
Situations of the Ap 


earances of Ob- 
Jes, ſeen by cheReflexion of poliſſid 


as above; if any Points Q_ 


the Curve 


Surfaces; and particularly, Plane, 
Spherical, Conical, and Cylindrical 
ones. | 5 
This is a very diverting and uſe- 
ful Part of Knowledge. The Phæ- 
nomena ariſing from the Effects of 
the Inſtruments that have been in- 
vented in this Art, are furprizing, 
even to thoſe who know the Reaſons 
of the Phænomena they exhibit: But 
many of thoſe, who are ignorant 
thereof, have thought that thoſe 
wonderful Phænomena were pro- 
duced by Divination. And thoſe 
crafty Knaves, called Conjurers, or 
Cunning Men, have often had re- 
courſe to catoptric Inſtruments, to 


help on the Buſineſs of more pro- 


foundly deceiving ignorant People 
that came to them, to foretell things. 
Exclid is ſaid by Proclus, in Lib. 2. 
and Marinus in his Preface to Eu- 
clid's Data, to have wrote a Trea- 
tiſe of Catoptrics, which was tranſ- 
lated into Latin by Fohn Pena, and 
publiſhed in the year 1604. But 
according to the Opinion of Dr. Gre- 
gory and Sir Henry Sawzile, it is good 
for little, which makes them believe 
it to be ſpurious; or, if it was wrote 
by him, it has been entirely cor- 
rupted by the Length of Time.— 
You have it in Peter Herigon's Courſe 
of Mathematics : as alſo in Dr. Gre- 
gory's Edition of Euclid's Works.— 
Alhazen an Arabian, compiled a 
large Volume of Optics, wherein he 
treats of Catoptrics, about the year 
1100; and after him, Vitellio a Po- 
lander publiſhed another, in the 
year 1270.—Andrew Tacguet, in his 
Optics, has very well demonſtrated 
the fundamental Propoſitions of plane 
and ſpherical Speculums.—So alſo 
has Dr. Barrow, in his Optical Lee- 
tures.— There is moreover Zachary 
Trabe's Catoptrics, David Gregory's 
Elements of Catoptrics, Wolfius's Ele- 
ments of Catoptrits, and the learned 
Dr. Smith's Catoptrics ; with ſeveral 
others that I do not here Te”; 
A 
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\CavaLliet, in Fortification, is 
a Heap of Earth raiſed in a Fortreſs, 
to lodge the Cannon for ſcouring the 
Field, or oppoſmg a commanding 
Work. They are ſometimes of a 
round, and ſometimes of a ſquare 
Figure; and the Top. is bordered 
with a Parapet, to cover the Can- 
non mounted in it. There muſt be 
twelve Fcot between Cannon and 
Cannon; and if they are raiſed on 
the Incloſure of any Place, whether 
in the Middle of the Curtain, or in 
the Gorge or Baſtion, they are ge- 
nerally fifteen or eighteen Foot high 
above the Terre-Plane of the Ram- 


2 Cavalier is ſometimes called a 
Double Baſtion; and the Uſe thereof 
is to overlook the Enemy's Batteries, 
and to ſcour their Trenches. 

Cavaz1on, in Architecture, is 
the Digging or Hollowing away of 
the Earth from the Foundation of a 
Building; and this may be one ſixth 
Part of the Height of the whole 
Building. | 

CaveTrTo, is a round Concave 
Moulding having a quite contrary 
Effect to the Quarter- Round. The 
Workmen call it a Mouth, when it 
is in its natural Situation; and 
Throat, when it is turned upſide 
down. 1 . 

Caux iN, in Architecture, is 
Dove-tailing acroſs. 

. CavLicoLi, in Architecture, are 
the little carved Scrolls, which are 
under the Abacus in the Corinthian 
Order. 5 | 

CausTic Curves. See Cata- 
cauflics, and Diacauſiics. 

CazERN. See Caſern. 

CAZEMATE. See Caſemate. 

Cecinus, a Fixed Star of the 


irſt Magnitude, in the left Shoulder 


of Boates; whoſe Longitude is 194 
deg. 5 min. Lat. 49 deg. 33 min. 
and right Aſcenſion 21 5deg. 39 min. 

CELERITY, is the Swiftneſs of 


any Body in motion; and is defined 


CEN 
to be an Affection of Motion, by 
which any moveable Body runs thro? 
a given Space in a given Time. 
CELESTIAL GLOBE. See Globe. 
CENTAUR, a Southern Conftel- 
lation, conſiſting of forty Stars. 
CENTESM, 1s the hundredth Part 

of any Thing. : 


_ CenTRraAL RULE, is a Rule found 


out by Mr. Thomas Baker, and by 
him liſh'd, in his Geometrical 
Key, 1n the year 1684 ; whereby he 
finds the Centre of a Circle, that is 
to cut a given Parabola in as many 
Points as an Equation, to be con- 
ſtructed, has real Roots: And by 
that means he conſtructs all Equa- 
tions, not exceeding Biquadratics, 
without any previous Reduction or 
Alteration whatſoever. 
_ CzxTRE of a Circle, is a Point 
within the fame, from whence all 
right Lines, that are drawn to the 
Circumference of the Circle, are 
qual to each other. b;,-1 
CENTRE of @ Dial, is that Point 
where the Axis of the World inter- 


ſects the Plane of the Dial: And ſo, 


in thoſe Dials that have Centres, it 
is that Point wherein all the Hour- 
Lines meet. All Dials have Cen- 
tres, but ſuch as are parallel to the 
Axis of the World. | 

CENTRE 22 Elligſis, is that 
Point thereof, wherein the Diame- 
ters interſe& each other; or it is 
that Point biſſecting any Diameter. 

The ſame may be ſaid of the Cen- 
tre of an Hyperbola. 

CENTRE of the Equant, in the old 
Aſtronomy, is a Point in the Line 
of the Aphelion, being ſo far diſtant 
from the Centre of the Excentrics 
towards the Aphelion, as the Sun is 
from the Centre of the Excentric, 
towards the Perihetion. 

. CenTRE of Gravity of any Body, 
is ſuch a Point thereof, that if the 
Body be ſupported on it, or ſuſpend- 
ed from it, the Body will reſt in any 
given Situation, 8 

| CEXTRE 
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| bear (Common) of Gravity 
of two Bodies, is a Point in a Right 

ine, joining their Centres, ſo po- 
fited, that their Diſtances from it 
are reciprocally proportional to the 
Weights of the Bodies. And if there 
be another Body in the ſame Right 
Line, ſo placed, that its Diſtance 
from ſome Point in it be recipro- 
cally, as the Weight of both the 
former Bodies taken together, that 
Point ſhall be the common Centre 
of Gravity of all three of the Bo- 
dies. Underſtand the ſame of the 
common Centre of Gravity of four, 
or more Bodies. | 

1. The common Centre of Gra- 
vity of two or more Bodies, does 
not change its State of Motion, or 
Reſt, by the Actions of Bodies among 
themſelves. And ſo the common 
Centre of Gravity of all Bodies, 
mutually acting upon each other, 
{all external Actions and Impedi- 
ments being excluded,)* will either 
reſt, or move uniformly forwards in 
a ſtraight Line. 
2. If the Elements, or infinitely 
ſmall Parts, as M N of an 
Figure SA H, be conceived - as fo 
many Weights hung to the Axis 
AE, the Point of Suſpenſion being 


in the Vertex A, the Centre of Gra- 


vity K, in that Axis, will be deter- 
min'd by dividing the Sum of the 
Moments of all thoſe ſmall Weights 
by the Sum of them all, that is, 


1 
if APS x, MP =, pp = A, then 
is one of the {ſmall Weights 2 5K, 


and the Sum of them all 2 8 5 x, the 


Moment of one of the ſmall Weights 
is 2yxX, and the Sum of them all is 
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2 8 A whence the Diſtanee of the 
Centre of Gravity from the Vertex is 
Syxx 


Frm and ſo when you have the 
flowing Quantities of theſe Fluxions 
yxx and y x, the Centre of Gravity 
will be determined. . 
3. Every Figure, whether ſuper- 
ficial or ſolid, which is generated 
by the Motion of a Line or Figure, 
is equal to the Rectangle under the 
generating Magnitude, and the Way 
of its Centre of Gravity, or the 
Line which the Centre of Gravity 
deſcribes. 4 
The Demonſtration of this moſt 
excellent Theorem may be thus: 
Let us conceive the Weight of the 
whole 
collected into the Centre of Gravity; 
then the whole Weight, produced 
by that Motion, will be equal to the 
Product of the Weight moved into 
the way of the Centre of Gravity; 
but ſince Lines and Figures may be 
conſidered as homogeneous Weights, 
their Weights are to one another, 
as their Bulks: and ſo the Weight 
moved is the generating Magnitude, 
and the Weight produced, the ge- 
nerated Magnitude. Wherefore the 
Figure generated, is equal to the 


Product of the generating Magni- 


tude, drawn into the way of its 
Centre of Gravity. 

4. In homogeneous Magnitudes, 
which can be divided lengthwiſe into 
ſimilar and equal Parts, the Centre 
of Gravity is the ſame as the Centre 
of Magnitude. And ſo the Centre 
of Gravity of any phyſical Right 
Line is in the Middle thereof; as 
likewiſe is that of a Parallelogram, 
Cylinder, &c. Moreover the Centre 
of Gravity of any equilateral Trian- 

le, regular Polygon, Circle, or El. 
ipſis, is the ſame as the Centre of 
agnitude ; as is that of a regular 
e Sphere, and Spheroid, 
'Co ' | 


5 


nerating Magnitude to be 


JJ. TT. 
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1 
Baſe 


Oo: DB 


Line AD, the Centre of Gravity P 


of that Triangle will be in that Line, 
at a Diſtance from the Vertex A, 
equal to 5 of the biſſecting Line A D. 
And if the Right Line E F be drawn 
thro* P, parallel to the Baſe: CB; 
dividing the Triangle into two Parts 
CE F B and E AF, the Part EA F 
next to the Vertex will be leſs than 
the Part CE F B next to the Baſe. 
6. If a Trapezium AB CD be di- 
vided into two Triangles DAB, 


1 5 


7 
F 7 
* 
E 


D A iT 


DCB, by a Diagonal DB; and if 


E be the Centre of Gravity of the 
Triangle DBA, and F that of the 
Triangle DCB: and the Line E F 
joining the ſaid Centres, be divided 
in G, in ſuch manner, that the 
whole-Line E F be to the Diſtance 
FG, as the Trapezium is to the 
Triangle AD B; or the whole Line 
EF to the Line EG, as the Trape- 
zum is to the Triangle DCB, the 
Point G will be the Centre of Gra- 
vity of the ſaid Trapezium. 

7. If CAB be any Parabola, whoſe 
Nature is expreſs'd by the Equation 
IXx= , and AD (= x) be a 
Diameter, and CB (= 7) a double 


z. In any Triangle ABC, if the 
C be biſſected by the Right 


GDB 


be = AP, the Diſtance of the Cen- 
tre of Gravity P from the Vertex A 
of the Figure. So that when m= 2, 
as in the Apollonian Parabola, AP 
will be =+ AD; if n be = 3, as 
in the cubical Parabola, we ſhall have 
AP =+AD; if m==41, as in the 
biquadratical Parabola, we ſhall have 
AP=$AD; and ſo on. But if 
m be = , in which Caſe the Axis 
AD of the Parabola becomes a Tan- 
gent to the Vertex, we ſhall have 


3 AD for the Diſtance of the Centre 


of Gravity of a double external pa- 
rabolical Space from the Vertex; if 


mbe=4, AP will be = 43 if 


=, AP will be ; AD; and 
ſo on. | 

8. The Diſtance of the Centre of 
Gravity of an Arch of a Circle, 
from the Centre of the Circle, is 
to the Radius, as the Chord of that 
Arch is to the Arch itſelf; and in 
the Semi-circumference, as the Dia- 
meter 1s to the Semi-circumference. 

9. If ABC be a Sector of a Cir- 
cle, and the Radius AD biſſects the 


D» 


„ 
Arch BC, then the Diſtance A P of 
the Centre of Gravity P of that 


Sector, will be to 3 of the Radius 
AP, as the Chord of the Arch BC 
to 5 


to the Arch BC itſelf: ſo that in a 
Semicirclezas half theCircumference 
s to itsChord, ſo is 3 of the Radius 

to the Diſtance of the Centre of Gra- 

vity of a Semi-circle from its Centre. 


Conſequently, by knowing the Cen- 


tre of Gravity of the Sector ABC 
of a Circle, and the Centre of Gra- 
vity of the Triangle ABC, we 


can find the Centre of Gravity of 


the Segment BDC of a Circle. 
10. The Centre of Gravity of a 


Pyramid, or Cone, is diſtant from 


the Vertex 1 parts of the Axis. 
11. The Centre of Gravity of a 
Parabolic Conoid is diſtant from the 
Vertex 4 Parts of the 9 804 wn | 
22. In a Segment of a Sphere, 
It is as three times the Radi leſ- 
fen'd by the Altitude, is twice the 
Radius leſſen'd by 3 of the Altitude 
of the Segment; ſo is the Altitude 
| of the nt to the Diſtance of 
the Centre 'of Gravity from the 
Vertex. and the Segments of Spheres 
and Spheroids having a common 
Altitude, have the ſame Centre of 
Grau. N 
1z. In an Hyperbolic Conoid, as 
ſix times the tranſverſe Axis added 
to four times the Altitude of the 
Conoid, is to four times the tranſ- 
verſe Axis added to three times the 
Altitude; ſo is the Altitude to the 


Diſtance of the Centre of Gravity 


from the Vertex. 

The Theorem above-mentioned at 
#. 3. is of excellent uſe in findi 
out the Areas of Surfaces, and the 
Solidity of Solids, generated by the 
Rotation of Curve-lin'd Spaces, a- 
bout Lines given in * > Rs by hav- 
ing their Centres of Gravity given 
as that of a Semi-Circle, Semi- El- 
lipſis or Semi-Parabola, or Hyper- 
| bola, revolving about its Diameter, 
or any right Line parallel to it, the 
Segment of a Circle, Ellipſis, Para- 
bola, or Hyperbola about its Baſe, 
or any right Line parallel to it, or 
a whole Ellipſis about any right 
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Line parallel to its Axis, Sc. Take 
a few Examples: 1. To find the Area 
ef a Circle ADCE. This may be 


generated by the Rotation of the 
Semidiameter AB above the Centre 


B. But ſince the Centre P of Gra- 


vity of AB is in the middle there- 


of, and this deſcribes the Periphery 
PFG of a Circle, Concentric to 
ADCE, whilt AB is deſcribing 
ADCE; therefore the Area of 
the Circle ADCE, will be equal 
to the Periphery PFG, (being the 
way of the Centre of Gravity P 
drawn into & AB, that is, (ſince 
the Circumferences of Circles are to 
each other as their Diameters) equal 
to 2 the Periphery AD CE, drawn 
into Z the Radius. | 
2. To find the Surface of a right 
Cone A BDE; this Solid may be 
generated by the Rotation of the 
right-angled Triangle A B C, about 


A 


Y 


its Perpendicular AC, and the Sur. 
face thereof generated by the Ro- 
tation of the Hypotheneuſe AB. 
Where ſince P, the middle of AB, 
is the Centre of Gravity of AB; 
the Rectangle under AB, and the 


Circumference of a Circle P GF, 
Er being 


, OTE 


S a- 


— 22. 


ake 
rea 
be 
the 
atre 
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being the way of the Centre of Rotation of a Semicircle BDC, 


Gravity, will” 7 19g to the Sur- 
face of the Cone ; that is, fince the 


Circumference PGF, is Z of the 


Circumference B DE; the Area 
of the Surface of the Cone will be 
one half the ſlant Height AB, 
drawn into the Periphery BDE of 
the Baſe. oy; 
5 To find the Solidity of a Cone 
ABFD ; ſuppoſe the Hoſceles Tri- 
angle AB C, whoſe Centre of Gra- 
vity is P, to revolve about its ſide 
AC; this will deſcribe a double 


D 


Cone ABC P, the half of which 
will be the Cone ABF D, whoſe 
Baſe is the Circle EB G D, and Al- 


titude the Line A E, being the half 


of the fide AC of the Iſoſceles 
Triangle A BC. Therefore the So- 
lidity of this Cone will be equal to 
the Area of Z the Triangle A BE, 
drawn into the Circumference of a 
Circle, whoſe Radius is E P, this 
being the way of the Centre of Gra- 
vity P; but ſince EP is = 4 EB, 
the Periphery deſcrib'd by P will be 
3 of that deſcrib'd by B. Conſe- 
quently the Solidity of the ſaid 
Cone will be = - of the Periphery 
of the Baſe drawn into AE x E. 
= Periphery of the Baſe x 2 EBA 
n J | 
. to find the Solidity of a Sphere. 
A Sphere may be edel by the 


about the Diameter BC. Let the 


"OD Oy 
Periphery of the. Cirele B DC E, be 
be called p; its Radii A D, 2; and 
then (by 9. of this) the Diſtance 
AP of the Centre of Gravity Þ 
from A, will be = IT and fo 
the way of the Centre of Gravity 
P, or Circumference of the Circle 
deſeribed by XP," will be 2 
And ſince the Semicircle BDC is = 
# ; the Solidity of the Spliere 


17 * . 3 * 2 ** 22 DE 
x Circle BD CE. ö 

. To find the Surface of the ſaid 
Sphere; the Diſtance AP of the Centre 
of Gravity of the Semicircumference 


BDC, deſcribing the Surface of the 


Sphere, in this caſe will be (by 8. 
of this) = © and the way of 
the ſaid Centre of Gravity will be 


"Pp. 


Ar. Therefore 4 r x=4 wet 


= 4x Area of the Circle B DCE, 
will be the Surface of the Sphere. 

6. If the Plane of a Circle 
A BGC, whoſe Centre is P, re- 


wolves about the right Line EF, 


the Diſtance DP from 7ts C entre, 
thereby generating a Cylindrical 
Ring ; The as ed that Ring ny 
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Be equal to 4 Cylinder, whoſe Baſe 
is the Circle A B G C, and Altitude 


the Circle whoſe Radius is the right 
Line DP. This is evident, becauſe the 
Centre of Gravity of the Circle, is 
the ſame as the Centre of the Circle, 
and the way of the Centre of Gra- 
7 75 the Periphery, whoſe Radius 


7. And the Surface of that Solid is 
equal to the 8 wfacy of that Cylinder. 
8. If the faid Ring be divided 
nto two parts by a Cylindrical Sur- 
ace paſſing thro' the Circumference 
of the Circle, deſcribed by the Cen- 
tre P of the erating Circle 
ABG C, the outermoſt part of that 
Ring will be to the innermoſt, as 
3 DPH rr is to + DP x p—rr, 
and the Surface of the one will be 
to that of the other, as 1 DP x 
Ter is to DP x þp rr. Bot 
theſe Propoſitions evidently follow 
upon the Suppoſition that the Di- 
ſtance of the Centre of Gravity of 
a Semicircle from the Centre of the 


Circle is : 


and that of the 


rr 


Semicircle 


9. 7 AG, AH, be two eu! 


their principal Vertex A, and the 

1 Tyilineal Space G AH revolves a- 
1 | Gout the common Axis EA F of the 
| | Parabold's, and it be required to find 

| the Solidity of the Solid generated by 


| | Parabola's touching one another in 
| 
| 
f 


— 


1 * 


ſucb a Motion. Let us call EG or 
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F H, a; EA or AF, 5. and the 
Periphery of the Circle, whoſe 


D 


pf 7: H 


RR YE 
Radius is E, G, or AD, p. and ſup- 


poſe P to be the Centre-of Gravi 
if the ſaid Trilineal Space A G Hf, 


then will AP be = > a; and ſo 


the Periphery deſcribed by P, will 
be = T p. But ſince the Area of 
the Space GA H is 345; therefore 
the Solid generated as above will be 

Z D* Jab ap x6, that is 
it will be one half of a Cylinder, 
whoſe Altitude is G H, and Radius 
of the Baſe EG: And ſince this 
Solid is the Complement to a Cy- 
linder of the. two equal parabolical 
Conoids generated by the equal Se- 
mi-parabola's AGE, AHF ; there- 
fore it follows, that any parabolic 
Conoid is Z of a Cylinder of the 
ſame Baſe and Altitude. 

10. J the Parabola BAC re- 
wolves about its Baſe BC, or double 
Ordinate BC: to find the Solidihy 5 


D 
the Solid generated thereby. Let us 


B 


call the Axis AD, a; the Baſe 
CB, 5, and the Circumference 
(whoſe Radius is 4,) p, then will PD 
be = a; and the Circumference 
deſcribed byP, will be 3 p. Therefore; 
ab x% ab palſo will be ape 


et us 
Baſe 
rence 


11 PD 


rence 


forex | 


equal 
. t0 


- 


. 
to the Solid generated as above, 
which will be to its circumſeribing 
Cylinder as r to 2, or as 8 to 15. 
11. To find the Solid generated 
9 the Rotation of the Quudrilineal 


3 A BFE (contain d under 
£ „ eee Circular Arch A B, 
the Tangent A E, the Perpendicu- 
lar EF, equal to the Radius A Q, 
and the Continuation BF of the 
3 QB) about the right Line 


It is plain from the Generation, 
that the Solid thus generated is one 
half of the Solid produced from the 
Revolution of ck 


e whole 8 
ABS HE about the right Line E. 


I ea. - 


And that this laſt Solid is the Com- 
plement of a Cylinder (whoſe Ra- - 
dius of the Baſe is AE, and Altitude 
EF) to the Solid produced by the 
otation of the Quadrant AQB 
about the Line EF. Let QF, be 
called a; EF, ; and the Arch 
of the Circle whoſe Radius is 
8 rr 
AQ, P. Then fince QP = 379 


_ » 8 rx : | 
PF will be=a—_ —., 
1 a 77 and 


the Periphery deſeribed by P, will 
8 2 
. Wherefore ſince the 


* 


Area of the Quadrant A QB is = 


4 | 
Q, — s the Area of the Solid generat- 


ed as above, will bez2—— X 


n | 
- == — T. And ſo be- 
aap $ 


cauſe — the Solidity of the Cy- 


will be the Solidity of the Solid re- 
quired. (See the Solid at Fig. 2.) 
aa afp _ 
And as p: 47: om 7g + 
=& 2 aar =—Larp +31 = 
Square ſolid of Fig. 3. that may be 
inſcribed in the ſolid of Fig. 2. 
Much after the ſame manner the 
Surfaces of theſe Solids may be 
found, which I leave to be done by 
thoſe who delight in theſe things. 
Thus I have given a few Exam- 
ples of the Excellence of our Theo- 
rem, in expeditiouſly and eafily find- 
ing the Areas of Surfaces, and Soli- 
dities of Solids, by means of the 
Centre of i It is mention'd 
| 2 


x 
x 
} 
: 
f 


| 
[| 
£ 
: 
z 
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by Pappus at the latter End of his 
Rae his ſeventh Book of Ma- 
thematical Collections; but Father 
Guldin the Jeſuit, in his ſecond and 
third Book of the Centre of Gra- 
vity, has more expreſly demonſtrat- 
ed it by an Induction of ſeveral 


xamples. 


The aforeſaid Father Gulllin, in 


his Centrobarica, has ſhewn how to 


find the Centres of Gravity of Fi- 
pure» and ſo has Dr. Wallis, in 
is Mechanics : But their manner 


of Performance is -both tedious, 


troubleſome, and imperfet. Ca- 
ſatus too, in his Mechanics, has 
ſhewn how to find them mechani- 
W. or by Trials. wot Be moſt 
ready, elegant, and general Help, that 
the Naae of the Buſineſs . — to 
admit of, is the inverſe Method of 
Fluxions. See Carre, Hayes, Nol- 
fins, &Cc. 

Mr. Borellus, in Lib. de Motu A- 
nimalium, Part 1. Prop. 134. ſays, 
'That the Centre of Gravity of a hu- 
man Body, when extended, is be- 
tween the Nates and Pubis; and fo 
the whole Gravity of the Body cen- 
tres in that Place where Nature has 
allotted the Seat of the Genita!s ; 
which, no doubt, was for facilitating 
the Buſineſs of Coition. 5 
CENTRE &f an Hyperbo/a, is that 
To wherein the Diameters meet; 
or it is that Point biſſecting any 
Diameter, and is without the Fi 


Een and common to the oppoſite 
1 


Cons. 

| CexTRE of Magritude of any 
'Bidy, is that Point which is equally 
remote from its extreme Parts. In 
Homogeneal Bodies, that can be 
Cut into like and equal Parts, ac- 
cording to their Length, the Centre 
of Gravity is the ſame as the Cen- 
tre of Magnitude. 

Such an Homogeneal Body is, for 
Example, a Leaden Cylinder, that 
can be cutlengthwiſe into like Parts; 
Br if the Length thereof be con- 
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ceived to be divided into three or 


more-equal Parts, it will be cut into 
equal and like Cylinders. | 

CENTRE of Motion ꝙ any Roay, is 
the Point about which any Body 
moves, when faſten'd any ways to 
it, or made to revolve round it. 

CENTRE of O/cil/ation, is a Point; 

wherein, if -all the Gravity of a 
compound Pendulum be collected, 
every Oſcillation will ſtill — 
formed in the ſame time as before. 
Or it is that Point of a Com 
Pendulum, whoſe Diſtance from the 
Point of Suſpenſion is equal to the 
Length of a ſimple Pendulum, whoſe, 
Oſciliations are performed in the 
ſame time as the Oſcillation of the 
Compound ones. 

If x be the Abſciſs of an oſcillat· 
ing plain Figure, as ASH, and 2) 
the correſpondent double Ordinate: 
then will the Diſtance of the Centre 
O of Oſcillation (from the Axis RI 
of Oſcillation) be equal to the fluent 
of yx* x divided by the Fluent 
of yxx. And therefore, if from 
the particular Equation of any gi- 
ven Figure, the Value of y beex- 

reſſed in the Terms of æ, and. the 

luents be duly found and divided 
by each other, the Diſtance of the 
Centre of Oſcillation from the Axis 
will be had in common terms. 

If ſeveral Weights D, H, B,. 7 A 
being ſuppoſed to gravitate in 
the Points D, H, B, do keep 
at the ſame Dittance, with + 
regard to one another, and 
from the Point of Suſpenſion + 
A, on the inflexible Rod AB, 
and, oſcillating about the Point 7 
A, do make a Compound 
Pendulum: the Diſftance of O, | 
the Centre of Ofcillation from 1 B 
the Point of Suſpenſion A, will be 
had, by. drawing each of the 
Weights into the Squares of their 
Diſtances, and dividing the Aggre- 
gate by the Sum of the Moments 

of the ſame Weights, 8 
e 


FF © 
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The Centre (O) of Oſcillation of 
a 2 Line AB will be diſtant 
from A, the Point of Suſpenſion 
of the whole Line. The Centre (O 

of Oſcillation of the Equicrural Tri- 
angle ASH, oſcillating about the 
Axis RI, parallel to the Baſe S.H 
will be diſtant from A, the Point of 
Suſpenſion, 3 of AE. | 


12 


of. 


©& 3 


And if S AH was the common 
Parabola, A being the Vertex, and 
AE the Axis, then the Diſtance AQ 
=+ AE. 

Mr. Huygens, in his Horo/ogium 
Oſcillatorium, has firſt ſhewn how 
to find the Centre of Oſcillation. 
He tells us at the Beginning of his 
Diſcourſe on this Subject, that Mer- 
/ennus firſt propoled the Problem to 
him, when he (Huvgens) was very 
- young, even a Youth, requiring him 
to ſolve the ſame in Sectors of Cir- 
cles ſuſpended from their Angles, 
and the Middles of their Baſes ; as 
alſo when they oſcillate ſide- ways: 
In the Segment of Circles and Tri- 
angles, hanging from their Vertex, 
and the Middles of their Bafes. But, 
fays Huygers, I at firſt, not havin 
found cut any thing that woul 
open a Paſſage into this Buſineſs, 
was repulſed at firlt ſetting out, and 
lopt from à further Proſecution of 
the thing; till at length being in- 
cited thereto, by the Conſideration 
of attempering the Motion of the 
Pendulums of my Clock, I conquer- 
ed all Difficulcics, going far beyond 
Deſcartes, Fabry, and others, who 
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* the thing in a few of the 
moſt eaſy Caſes only, without any 
ſufficient Demonſtration; and not 
ſolved Mer ſennus's Problems only, 
but found cut many others much 
more difficult, ſhewing a way of 
finding this Centre in Lines, Super- 
ficies, and Solids.— In the 42a £ra- 


ditorum for Leipfick, An. 1691. pag. 


317. ad An. 1714. pag. 357. you 


have this Doctrine handled by the 


two Bernoulli's ; you have alſo the 
ſame by Mr. Herman, in his Trea- 
tiſe de Motu Cor porum Solidorum & 
Fluidorum. The ſame is to be found 
in Treatiſes of the Inverſe Method 
of Fluxions: See Hayes, Carre, 
Wilfius, &c. 

CENTRE of Percuſſion, is that 
Point of a Body in Motion, where- 
in all the Forces of that Body are 
united into one; or it is that Point 
wherein the Stroke of the Body 
will be greateſt; and is much the 
ſame, with reſpect to the Forces, as 
the Centre of Gravity to the 
Weights. 

The Centre of Percuſſion is the 
ſame as the Centre of Oſcillation, if 
the ſtriking Body revolves about a 
fixed Point. Whence a Stick of a 
Cylindrical Figure, ſuppoſing the 
Centre of Motion at the Hand, wall 
ſtrike the greateſt Blow at a diſtance, 
about 3 of its Length from the 
Hand. i 

The Centre of Percuſſion is the 
ſame as the Centre of Gravity, if all 
the Parts of the ſtriking Body are 
carried by a parallel Motion, or 
move with the {ame Velocity. , 

CENTRE of a Regular Polygon, or 
Regular Body, is the ſame as that 
of the inſ{crib'd Circle or Sphere. 

CENTRE of a Sphere, is a Point 
in the middle thereof, from whence 
all Right Lines, drawn to the Su- 
perficies, are equal to one another. 

CENTRIFUGAL FORCE, is that 
Force by which all Bodies that move 
round any other Body in a Curve, 

K 3 do 


1 
| 
| 
| 
{ 
| 


E N 


do endeavour to fly off in every Point 


of the Curve. 
CBNTRITETAL Force, is that 
by which a Body is every where im- 


pelled, or any how tends towards 


ſome Point, as a Centre. Among 
which may be reckon'd Gravity, 
whereby Bodies tend towards the 
Centre of the Earth; the magneti- 
cal Attraction whereby it draws 
Iron; and that Force, whatever it 
be, whereby the Planets are conti- 
nually drawn back from right-lin'd 
Motions, and made to move in 
Curves. | 

The Centripetal and Centrifugal 
Force of the ſame revolving Body 
in the ſame Point of the Curve that 
it deſcribes, are always equal and 
contrary. Z 

Tf a Body laid upon a Plane, does 
at the ſame time, and about the 
ſame Centre revolve with that Plane, 
and ſo deſcribes a Circle: and if the 
centripetal Force, by which the 
Body is drawn or impelled every 
moment towards that Centre, ſhould 
ceiſe to act, and the Plane ſhould 
continue to move with the ſame Ve- 
locity ; the Body will begin to re- 


_ cede from the Centre, with reſpect 


to the Plane, in a Line which paſſes 
thro' the Plane. The truth of which 
will eaſily appear, by faſtening a 


Ball to a Packthread, one End of 


which is fixed to the Centre of a 
round Table, moving about that 
Centre, and laying the Ball upon 
the Plane of the Table, ſo as to roll 
round together with the Plane of 
the Table at the ſame time. 
When a Body moves about a Cen- 
tre, if as it moves it comes nearer 
to the Centre, its Motion is accele- 
rated ; but on the contrary, retard- 
ed, if it recedes from the Centre. 
A Body which is kept moving in 
a curve Line, by a Force tending 
towards a fixed Centre, deſcribes A- 
Teas (contained under Portions of 
that Curve, and right Lines drawn 
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from the Body to that Centre) pro- 


portional to the time. And contra 
rywiſe, 


That Body which is moved in any ; 
Curve in a Plane, and by a Radius - 
drawn to ſome Point at reſt, or mo- 


ving uniformly in a right Line, de- 


ſcribes Areas about that Point pro-- 


portional to the time, is urged by a 
centripetal Force tending 


Theorems of Sir 1/aac Newton, firſt 
found out and demonſtrated by him, 
as you may ſee at the Beginning of 
Lib. 


1. Princip, Mathem. and upon 


which all the phyſical Aſtronomy is 
founded. 

The greater the 1 of Mat- 
ter in any Body is, the greater is its 


centripetal Force; all things elſe a- 


like. 

If a Solid with a Fluid be included 
in a determinate Space; if it be 
lighter than the Fluid, it will come 
to the Centre; if heavier, it will 
recede from that Centre: becauſe 
the heavier Body has the greater 
centrifugal Force. . 

The centrifugal Forces of revol - 
ving Bodies, are in a Ratio com- 
pounded of their Quantities of Mat- 
ter; Diſtances from the Centre; 
and the inverſe duplicate Ratio of 
their periodical Times. & 

If a Body moves in an Ellipſis; 
the Law of the centripetal Force, 
tending to the Centre of the Ellipſis, 
will be directly as the Diſtance from 
the Centre: but if to the Focus, 
reciprocally as the Square of the 
Diſtance. The ſame holds good in 
the Hyperbola and Parabola, when 
= centripetal Force tends to their 

oci. 


If ſeveral Bodies revolve about a 


common Centre, and the centripetal 
Force be in the reciprocal duplicate 
Ratio of the Places from the Centre, 


the principal Latus Rectums of the 


Orbits are in the duplicate Ratio of 
the Area's, which the Bodies, by 


to that 
Point.—'Theſe are the two famous 


nn ws a wc =« E 


r a 


e pos a4 


= 
Radii drawn to that Centre, do de- 
ſcribe: alſo the Squares of the pe- 
riodical Times in Ellipſes are in the 
ſeſquiplicate Ratio' of the greater 
Axes, and drawing right Lines to 
the Bodies, which there touch the 
Orbits, and letting fall Perpendicu- 
lars from the common Focus to theſe 
Tangents ; the Velocities of the Bo- 
dies are in a Ratio compounded of the 
inverſe Ratio of the Perpendiculars, 
and the direct ſubduplicate Ratio of 
the principal Latus Rectums. 

If a Body P, in revolving about 
the Centre S deſcribes the Curve A 
PQ, and the right Line P R touches 


the Curve 10 P, and the Line QR 
be drawn parallel, and infinitely 
near to 8 P, and Q T be drawn per- 


pendicular to SP: then will the cen- 


tripetal Force in any Point P of the 
Curve be reciprocally proportional 

LPN EET” | 
e 

If the periodic Times of Bodies, 
revolving in Circles, be as any 
Power Ra of the Radii, then the 
centripetal Force will be recipro- 


cally as the Power C 
cantrarywiſe, 

If the Body P, tending to any 
given Point R, moves in the Peri- 


G 


meter of any given conic Section, 
whoſe Centre is C, and if the Line 
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C be drawn from the Centre C, g 


parallel to the Ray RP, meetin 
the Tangent to the Section at c. 
the Law of the centripetal Force 

: CG. 
will be as R= 

The Doctrine of centrifugal Forces 
was firſt mentioned by Mr. Huygens, 
in his Horologium Oſcillatorium, (at 
the end) which was publiſh'd azo 
1673, where he has given a few 
eaſy Caſes in Bodies revolving in the 
Circumference of Circles, although 
without any Demonſtration, But 
Sir 1/aac Newton, in his Principia, 
was the firſt who has fully handled 
this Matter; at leaſt as far as re- 
gards the conic Sections. After him 
there have been ſeveral other Wri- 
ters upon this Subject, as Mr. Leib- 
nitz, Mr. Varignon, in the Memoirs 
de I Academie Royale des Sciences; 
Dr. Keil, in the ee Yranſ- 
actions; Mr. Bernoulli, Mr. Herman, 
Mr. Cotes, in his Harmonia Menſu- 
rarum; Mr. Maclaurin, in his Geo- 
metria Organica; Mr. Euler, in his 
Liber de Motu; wherein this laſt 
conſiders the Curves deſcribed by a 


Body acted upon by centripetal 


Forces tending to ſeveral fixed Points. 

CENTROBARYCAL, is what re- 
lates to the Centre of Gravity. 

Ceyyevs, a Conſtellation in the 
Northern Hemiſphere, conſiſting of 
ſeventeen Stars. 

CeTus, the Whale, a Southern 
Conftellation, conſiſting of. twenty- 
three Stars. 

Crain, an Inſtrument of hard 


- Wire, diſtinguiſhed into a hundred 


equal Parts, called Links, being uſed 
to meaſure Lengths in ſurveying of 
Land. They are of ſeveral ſorts; 


as 

1. A Chain of a hundred Foot 
long, each Link being one Foot in 
Length, and at each tenth Foot there 
is a Plate of Braſs, with a Figure 


' engraved upon it, ſhewing readily. 
Ef K £ 


4 how. 


C H A # 


how many Links are from the Be- 


ginning of the Chain; and for more 
eaſe in reckoning, there is, or ſhould 
be a braſs Ring at every five Links, 
that is, one between every two 

Plates. 1 F 
his Chain is moſt convenient for 
meaſuring of large Dittances. 

2. A Chain of ſixteen Foot and 
a half in Length, and made ſo as 
to contain a hundred Links, with 
Rings at every tenth Link. This 


Chain is moſt uſcful in meaſuring. 


ſmall Gardens, or Orchards, by 
Perch or Pole Meaſure. 

z. A Chain of four Poles or 
Perches in Length, (called Gunter's 


Chain) which is ſixty- ſix Foot, or 
twenty-two Yards; for each Perch 
contains ſixteen Foot and a half. 


This whole Chain is divided into a 
hundred Links; whereof twenty- 
fye is an exact Perch or Pole; and 
for readily accounting, there is uſual- 
ly a remarkable DiſtinQion by ſome 
Plate, or large Ring, at the end of 
twenty-five Links; alſo at the end 
of every tenth Link it is uſual to 
faſten a Plate of Braſs with Notches 
in it, ſhewing how many Links are 
from the Beginning of the Chain; 
and this Chain, of all others, is 
the molt convenient for Land-Mea- 
ſure. | 
If two Lengths for finding the 
Area of any Parallelogram, Tri- 
angle, Cc. in Acres, Roods, and 
Perches, be given in Chains and 


Links; and it the Links be above 


ten. you ſet the Chains and Links 
down with a Prick of the Pen be- 
tween them; but if under ten, a 
Cipher be ſet before the Links, and 
you multiply the two Lengths like 
decimal Fractions. Thea if five 
Figures towards the Right Hand be 
cut off, the Figures to the Lett Hand 
will be Acres 

If the five Figures cut off be mul. 
tiplied by 4, and five Figures be 
again cut off towards the Right 


upright Stakes, a 


CHA. 


Hand from this laſt Product, the 


reſt will be Roads. 


Laſtly, if you multiply the five. 
Figures cut off at ok 
n 


iplication by o; and five Figures 
being cut off, t 
Perches or Poles. 


CHnaln-SHorT, is two Bullets, or 
rather Half. Bullets, faſten'd toge- 


ther with a Chain, their Uſe being 
chiefly to ſhoot down Maſts, or cut 
the Rigging of a Ship, Cc. 
CrAMBER, is that Part of the 
Cavity of a great Gun, where her 


Carriage lies. 


CHAMBRANLE, an Ornament in 
Maſonry and Joiners Work, bor- 
dering the three- Sides of Doors, 
Windows, and Chimneys, and is 
different according to the ſeveral 
Orders, and ufa of three Parts, 
vis. the Top, called the Trawer/e, 
and the two Sides the 4/cendants. 

| CHANDEL1ERS, in Fortification, 
are wooden — made of two 
ut ſix Foot high, 

ſupporting divers Planks laid a-crols 
one another, or Bavins filled with 
Earth. They are made uſe of in 
Approaches, Galleries, and Manes, 
to cover the Workmen, and to bin- 


der the Beſieged from forcing them 


to quit their Labours. Theſe differ 
from Blinds only in this, vis. that 
the former ſerve to cover the Pio- 
neers before, and the latter to cover 
them over Head. | 

CHANEL, in the ſonic Capital, 
is a Part ſomewhat. hollow under 
the Abacus after the Liſtel, and lies 
upon the Echinus, having its Con- 
tours or Turnings on each Side to 


make the Voluta's. 


CuaP!TERS, in ArchiteQure, 
are the Crowns, or upper Parts of 
a Pillar. Thoſe that have no Or- 
naments, are called Chapiters with 


Mouldings, ſuch as the Tuſcan ard 


Doric; the firſt whereof is the mott 
ſimple, having its Abacus tquare, 
without any Mouldings; but the 

Abacus 


econd Mul- 
e reſt will be ſquare 
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Abacus of the other is crowned with 


an Aſtragal, and three Annulets 
under the Echinus. All thoſe that 
have Leaves and carv'd Ornaments, 
are term'd Chapiters with Sculp- 
tures, and the firſt of them is the 
Corintbian, which is adorned with 
two Rows of Leaves; as alſo eight 
greater, and as many leſs Voluta's, 
placed under a Body called the Tym- 
panum. Theſe are called uſually 
Capitals. ä 

CHaPTRELS, in Architecture, 
are the ſame with Impoſts, and ſig- 
nify thoſe Parts on which the Feet 
of Arches ſtand, and their ym 5 
or Thickneſs is commonly equal to 
the Breadth of the lower Part of the 
Key-Stone. 

CHARACTERISTICK of @ Loga- 
rithm. See Index, or Exponent. 

CHARACTERS (MATHEMATI- 
car,) are certain Marks invented 
by Mathematicians, for avoiding 
Prolixity, and more clearly convey- 
ing their Thoughts to Learners, and 
are as follow: 


S is the Mark of Equality, (tho“ 


Deſcartes, and ſome others uſe this 


D,) and ſignifies that the Quantities 


on each ſide of it are equal to one 
mother; as, a , ſigniſies that a 
8 equal to 6. 

+ in Algebra, is a Sign of real 
Exiitence of the Quantity it ſtands 
defore, and is called an affirmative 
and poſitive Sign, becauſe it implies 
the Quantity to be of a poſitive and 
real Nature, and is directly contrary 
to the following Sign —. 

This affirmative Sign is alſo the 
Mark of Addition, and fignifies that 
the Quantities on each fide of it are 
ded together; as, if you ſee a +5, 


er 3 ＋ 5, it implies that a is added 


0 , or 3 added to 5, and is uſually 
rad @ more . 

— This is the Note of Negation, 
negative Exiſtence, or Non-entity ; 


nd whenever it ſtands alone before 
uy Quantity, it ſhews that Quan- 


CHA 
tity. to be leſs than nothing, and 
therefore ſuch Quantities are called 
negative Quantities ; as — 5 B & 
negative Quantity, or 5 leſs than 
nothing. > . 

This negative Sign is alſo the 
Mark of Subtraction, and ſignifies, 
that the Quantities on each ſide ot 
it, are ſubtracted from each other 
as when you ſee a — &, it is read 4 
leſs &, or & ſubtrafted from à. 

, or J, is the Character ex- 
preſſing the Difference between two 
Quantities when it is not yet known 
which is the greater of the two; 
for here the Sign — cannot be uſed, 
becauſe it ſuppoſes the Quantity 
following to. be always leſs than 
that going before it. ; 

x 1s the Sign of Multiplication ; 
ſhewing, that the Quantities on each, 
ſide the fame are to be multiplied 
by one another; as * 6, or AB x 
CD, is to be read à multiplied by 
b, or AB multiplied by CD. - © 

— is the Mark of Divifen, ſig- 
nifying, that the firſt of the two 
Quantities between it-is divided by 
the latter; as a , fignifies that 
@ is divided by 6. | | 

is the Character of Involution, 
that is, of producing the Square of 
any Quantity, or of multiplying 
any Quantity into itſelf. In ſome 
Books of Algebra it is placed in the 
Margin, and ſhews, that the Step 
of the Equation, againſt which it 
ſtands, is to be multiplied into it- 
ſelf; or if it be a Square alteady, 


then to be raiſed to that Power that 


the Index ſet after the Character 
expreſſes. 

un is the Character of Evolution, 
that is, of extracting the Roots out 
of the ſeveral Powers, and is the 
Reverſe of the laſt- mentioned Sign. 

:: is the Mark of Geometrical 
Proportion disjunct, and is uſually 
placed between two Pair of equal 
Ratio's; as 3: 6: : 4:8 fhews 
that 3 is to 6, as 4 to 8. 


CHA 


== js the Mark of Geometrical © 
Proportion continued, and implies the 
Ratio to be ftill carried on without 
any Interruption ; as 2, 4, 8, 16, 


32, 64, * 

is the Sign of Radicality, and 
ſhews (according to the Index of the 
Power, that is ſet over or after it,) 
that the Square, Cube or other Root, 
is extracted, or is to be ſo out of 


any Quantity ; as 16, or / 16, 


or J (2) 16, ſignifies the Square 


Root of 16, and-V/ 16 is the Cube 
Root of 16. Fay 
E, or , is the Character 
of greater. And, | 
And C, the Mark of the 
leſſer of two Quantities. 

[| is the Sign for Parallels, and 
fignifies that two Lines, or Planes, 
are equi-diſtant. 

A Triangle. 

I Square. 


[] S Rectangle. 


© Circle, or the Sun. 

= Equiangular, or Similar. 
7 Equilateral. 

< Angle. 
KRight-Angle. 
IJ Perpendicular. 


22: is the Mark for Arithmetical 
Progreſſion. | 

a. b==c.d. This, by Wolfus, ſig- 
nifies, that à is to b, as c to 4. 

The Characters of the ſeven Pla- 
nets are, 

Þ Saturn. 

X Tupiter. 

& Mars. 

O Sol. 

© Venus. 

VP Mercury. 

SC Lana... 

The Characters of the Twelv 
Signs are, : ZE, | 

V Aries. 
8 Taurus. 


The Characters of the Aſpects are, 


& Conjunction. 
A Trine. 
U Quartile. 
X Sextile. 7 
Oppoſition. + | 
The chief Characters in Muſick are, 


—— Semibreve. 


Minim. 
Crocker, 


Quaver. 


Semi-Quaver. 


— ä——4—ęũ 


— Baſe-Cliff. 


— — Demi-Quaver. 


N Treble-Cliff. 
1 7 


Tenor-Clif, 


Coun- 


| 


I 1 


1411 


1443 414111 


— 
— 
— 
——— 
— 


in- 


— — Minim, or Bar- Reſt. 


—— Crochet-Reſt. 


——ꝛ ͤ ͤ— 

— 

ene e Quaver-Reſt. 

— — Semi-Quaver-Reft. 
— 


— o Contradi&. 


CHARGEDCYTLIN DER, is that 
Part of the Chaſe of a great Gun, 


where the Powder and Ball are 
placed, 


CHE 


Crnantes's Warn, ſeven Stars 


in the Conſtellation, called Ur/a 


Major. 
Uſe of Seamen, having the Sea- 


coaſts, Sands, Rocks, Wc. depicted 


upon them, and are principally of 
two kinds, viz. the plain Chart, 
and Mercator's or rather Wright's. 


Of theſe you will ſee more under 


the Words Plain Charts, and Mer- 
cator*s Chart. 455 

CASE of a Gun, is its whole 
Length. | 

Cnause-TraPPes, or Coltrops, 
in Fortification, are Iron Inftru- 
ments with four Spikes about four 
Inches long, made in ſuch a manner, 
that let them fall which way ſoever, 


one Point will always lie uppermoſt, 


like a Nail. They are uſually ſcat- 
ter'd and thrown into Moats and 


Breaches, to gall the Horſes Feet, 
and ſtop the haſty Approach of the 


Enemy: | 

CHEMIN de Ronds, in Fortifica- 
tion, is the way of the Rounds, or a 
Space between the Rampart and the 
low Parapet under it, for the Rounds 
* go about the ſame, with the Fauſſẽ 


ray. 

Sies in Fortification, is a 
Wall that lines a Baſtion, or any o- 
ther Bulwark of Earth, for its greater 
Support; or it is the Solidity of the 
Wall from the Talus to the Stone- 
Row. 

CuERSONESUSs, in Geography, 


ſignifies the ſame with Peninſula, 


and is a Part of the Land encloſed 


all round with Water, except one 


narrow Neck, by which it joins to 
the main Land, that being called an 
Iſthmus. Of theſe Cherſones there 
are reckon'd up fourteen by YVarernius, 
- his Geography, Chap. 8. Prop. 10. 
. 

ChEVAU DE FRISE, or Friſe- 
land Horſe, is a large Joilt, or Piece 
of Timber, about a Foot in Diame- 
ter, and ten or twelve in Length. 
. There 


HARTS, are Sea-Maps for the 


There are driven a great Number 
of wooden Pins into the Sides there- 
of, about ſix Foot long, croſſing one 
another, and having their Ends 
arm'd with Iron Points. Their 
principal Uſe is to ſtop up Breaches, 
or to ſecure the Avenues of a Camp 
from the Inroads both of Horſe and 
Foot. Theſe are much the ſame 
with Turnpikes. i 
| CnyiL1ads, are the Tables of 
Logarithms; being ſo called, be 
cauſe they were at firſt divided into 
Thouſands, Thus, in, the Year 
1624. Mr. Brigge publiſhed a Table 
of Logarithms for twenty Chiliads of 
abſolute Numbers, and afterwards 
for ten Ch:/:ads more, and then for 
one more, that is, for thirty-one 
Chiliads. 3 
And, in the Year 1628, Adrian 
Flacgue publiſhed this again with a 
Supplement of the Chiliads before 


omitted by Mr. Briggs; in all mak- 


ing up an hundred and one Chi- 
liads. | 
CHILIOGSEN, a regular plain Fi- 
gure, of a thouſand Sides and An- 
gles. 
Cnonp, in general, is a Right- 
Line drawn from one Part of an 
+ of a Circle to the other. But 
4 | 
CroRrD of an Arch, is a Right- 
Line joining the Extreams of that 
Arch. Hep HET 
1. A Chord is biſſected by a Per- 
endicular drawn to it from the 
8 of the Circle. 
2. Chords in the ſame Circle, 


whoſe Arches are equal, are like- 


wiſe themſelves equal. 

3. Unequal Chords in the ſame 
Circle, are not proportional to their 
| Arches. | 
| _CrorocRaPany, is a particular 

Deſcription of ſome Country ; as of 
England, France, or any Part of 
them, &c. | 
__CxRomaTic, a Term in Muſic, 

being the ſecond of che three Kinds, 


CIR 


which abounds in Semi-Tones and 


contains only the leaſt diatonical 
Degrees. — 3s 

CHRONOLOGY, as it is common- 
ly taken, is the Arithmetical Com- 
putation of Time for hiſtorical Uſes ; 
that thereby the, Beginnings and 
Endings of Princes Reigns, the Re- 
volutions of Empires and Kingdoms, 
Battles, Sieges, or any other me- 
morable Actions, may be truly 


ſtated. 
CB RON OScopE, the ſame as a 


Pendulum, to meaſure Time with. 

' ChRyYSTALLINE HEavens, 
Theſe, in the Ptolemaic Syſtem, were 
two: Whereof one ſerved them to 
explain the ſlow Motion of the fixed 
Stars, and cauſed them (as they 
thought) to move one Degree Eaſt- 
wards, in the ſame ſpace of ſeventy 
Years. OI ee 

And the other helped them out 
in ſolving a Motion, which they 


called the Motion of Trepi dation, or 
Libration; by which they imagined 


they ſwag from Pole to Pole. 
Cima, or Cymaiſe, is what we 
call, in Exgliſb, an Ogee, Ogive, or 
barely OG; by which we mean a 
Moulding waved on its Centre, con- 
cave at the top, and convex at the 
bottom, and which makes the up- 
permoſt Member, and, as it were, 
the Cime or Top of large Cornices. 


Of theſe there are two Kinds: In 


the one, that Part which has the 
greateſt Projecture, is concave, be- 
ing term'd Doucine, or an Upright 
Ogee. In the other, the convex 
Part has the greateſt Projecture. 

CINCTURE, in Architecture, 1s 
the ſame with Apophygee. 

CIRCLE, is a plain Figure, com- 
prehended under one Line only, to 
which Bounding Line all Right 
Lines, that are 13 from a Point 
in the middle of it, are equal to one 


another. And i: may be ſuppoſed | 


to be generated thus: 


II 


C IR CIR 

If the Line AB be faſtened at then AC x ED AE « CD = 
one End to the Point A, and the A CE 4 pens bro 
other Point or End B thereof be 
mov'd round in a Plane till it is re- 
turn'd to the Place from whence it 
went, that Line, in thus moving, A 
will deſcribe a Circle; and the Point 


B 


T_— 
C 


K 


6. In a Circle the Sine of any 

Arch is gqual to half the Chord of 

twice that Arch.— The Square of 

or End B, the Circumference there - the Chord of any Arch is equal to 
of: And the Point A will be the the Rectangle under the verſed Sine 
Centre. Sd . of that Arch, and the Diameter of 
1. The Area of any. Circle is e- the (Circle. — The Sine of an Arch 
qual to a Rectangle under the Dia- 18 to the Co- ſine of that Arch, as the 
meter, and one Quarter of the Cir- Radius is to the Tangent of that 
cumference. | 1 Arch. — The Radius is a mean Pro- 
2. The Diameter of a Circle is portional between the Sine of an 
proportional to the Circumference. Arch and the Co: ſecant of that Arch. 
3. If two Right Lines, A C, DE, —'TFhe Radius is a mean Propor- | 
terminating in the Periphery of a tional between the Tangent of an 
Circle, do interſe& each other in the Arch, and its Co-tangent.— As the I" 
Point B, either within the Circle, Radius is to a mean Proportional 
or (being continued) without it, as between. the Aggregate of the Ra- | 
in the ſecond Figure, then ABxBC dius and Sine of an Arch, and the 
=BExBD. .. Difference between the Radius and 


that Sine; ſo is twice that Sine tothe 
Sine of double that Arch. 
. In a Semi- circle, if AB be 


| | . 
n #2 # WOMEN v AD 7 0 
1 V7 | the Chord of an Arch, and FD the f 
5 Chord of E the Complement of that 4 
it Arch to a Semi-circle ; then will | 
* the Difference between the Diame- 
| ter AD and the Chord AB, the , 
r | 


* 4. The Angle BAC made by the 
ng Tangent AB, and the Chord AC 
is equal to any Angle AE C, or f 
ADC, in the Alternate Segment „ 

5 AEC of the Circle. A „„ 

5. Let AC DE be a Quadrila- 

teral Figure in the Circle, and the Chord F D, and the Radius A C, 
if Lines AD, EC, the Diagonals, be continual Proportionals. 


\ 


8. 


CIR 

7. In a Semi-circle, if A B be the 
Chord of any Arch, and its Com- 
lement BD to a Semi- circle be 
iſſected in F, and the Chord A F 
be drawn, and the Diameter A D 
be continued out to E; ſo that DE 
be = AB: then will the Line DE 
the Chord AF and the Radius AC 


un 
be continual Proportionals. Conſe- 
uently if the Radius be = 1; we 
all have 


rer, 


for the Side of a regular Polygon 
of 96 Sides. 5 52 


| 3 — 
, C E | 
8. The verſed Sine of an Arch upon the Circumference of a Circle 


drawn into g the Radius, is equal 
to the Square of the Sine of ? that 
Arch.— The Sine of an Arch drawn 
into the Radius, is equal to twice 
the Sine of Z that Arch drawn into 


its Co-fine.— The Square of the Ra- 


dius, the Square of the Chord of 
any Arch, the Difference of the 
Squares of the Diameter, and of 
that Chord and the Square of the 
Chord of twice that Arch, will be 
roportional.— As the Difference 
* the Square of the Radius 
and the Square of the Tangent of 
an Arch leſs than 45 Deg. is to 
twice the Square of the Radius ; ſo 
is the ſame Tangent to the Tangent 
of twice that Arch. A 

9. If an Angle CAB ſtanding 


A 


be biſſected by the right Line A D, 
and A C be drawn to E, ſo that 
DE the Continuation of B D be 
2 to AD, then will CE = 
10. Thrice the Square of the 
Radius drawn into the Chord of 
the third Part of an Arch, leſſemd 
by the Cube of this Chord, is equal 
to the Square of the Radius drawn 
into the Chord of three times that 
Arch.,— If three Arches of a Circle 
be equi-different, viz. Arithmetical 
Progreſſionals, the Radius, twice 
the Co-ſfine of the middle. Arch, 
the Sine of the common Difference 
of the Arches and the Difference of 
the Sines of the extreme Arches 
are Proportionals. 
11. fra Circle, if AB, BC, b. 
two Arches, and AF the Sine f 
the Arch AB be continued out 10 F, 
and B D be made equal to CB, and 
the Diameters BM, DL, be drawn, 
as alſo the Lines CHL, DI, perpen- 
dicular to FA. Moreover, if tht 
Chords FD, DA, AL, LF, b 
drawn, and the Lines HG, GA, 
GI, IK, K F, KH. 7 ayi.El 
bill be the Sine of CB, (B D) 2. 


AH (FI) the Sine of the Arch 


AB ＋ the Sine of the Arch BC. 
3. FIT (Al) the Sine of the 7 


DNS >» 


CIR 


AB — the Sine of the Arch BC. 
DK the verſad Sine of the Arch 


AB ＋ the Arch BC. 5. DG the 
werſed Sine of the Arch AB — the 
Arch BC. 6. LK the co- wer ſed 
Sine of the Arch A B=þ the Arch 


C_— 


3 


K 

7. LG the cs- ver ſed Sine of the Arch 
AB — the Arch BC. 8. FD the 
Chord of the Arch AB + the Arch 
CB, being equal to twice the Sine of 


- 2 the Arch AB ＋ the Arch CB. 
> 


R 


A D the Chord of the Arch AB 
D 


= the Arch CB equal to twice the 
Sine of r the Arch AB — the Arch 
CB. 10. F N the Sine of the Arch 
AB + tbe Arch BC. 11. AG 
the Sine of the Arch AB — the Arch 
BC. 12. LH the Co-fine of the 
Arch A B + the Co-ſine of the Arch 
BC. 13. DI he Co. ſine of the 

Arch AB — the * F the Arch 
BC, egual to the werſed Sine 
of the Arch AB — the werſed Sine 
of the Arch BC. 14. Z LF the Co- 
fine of I the Arch AB + the Arch 
BC. 15. 2 LA the Co-fine of 
AB— the Arch BC. And, 16. 
Laftly, the Trapeziums ALHG, 
FDIK, LFHK, ard AIGD, 
will be ſimilar. 

All theArticles, except the laſt, evi- 
dently enough follow from the Con- 
ſtruction and the Definition of Sines, 
Co- ſines, verſed Sines, and Chords; 
and from x. 6. of this, that the 
Chord of any Arch is twice the Sine 
of double that Arch. As to the 


laſt, concerning the Similarity of 


the Trapeziums, it follows, becauſe 
each en have two Angles at 
the Circumference, viz. the one = 
ZAB TB C, the other equal to £ 
the Complement of A B+ BC; 
as alſo two right-angled Triangles 
form'd by the reſpective Diagonals 
and Sides, which are reſpectively 
fimilar : Therefore the Sides about 


the equal Angles will be propor- 


tional; conſequently theT rapeziums 
ALHG, FDIK, LFHK, and 
AIG D, are fimilar. 

12. If the Arches AB, BC, CD, 
DE, E F, Sc. be equal, and the 


c. 


be drawn ; then it will be AB 
AC:: AC: AB+AD :: AD: 
AC-+ AE:: AE: AD+AF :; 
AF: AE+ AG. | 5 1 
47. If from a Point D in a Chord 


2 


AE, the Line DB be drawn, mak - 
ing the Angle ADB S ACE in 


B 
4 +} Bru 
1 5 
U * 
$ 
- 


the Segment ACE, of which AE 
is the Baſe ; and if the right Line 


ACP be drawn; then will AB x 


AC be = AE. un 15 

15. If the Chords A B, CD, be 
at right Angles; the oppoſite Arches 
AD TCB ACT DB. | 


D 


© 


CE 


16. If the Point E be taken in 
the Chord CF, and ED be drawn 


* 


— 


c. 


" +-DE. * 


> 
xrpendiculat to the Diameter AB; 
then will AD x DB=CE xEP 


AN. 
— 


17. If one Side A D of a Trape- 


zium inſeribed in a Circle be con- 
tinued out, the external Angle 
EDC will be equal to the Angle 


Dx 


B, oppoſite to the Angle ADC 
its Complement to a Semi- circle. 

18. If the two Diagonals of a 
Trapezium, inſeribed in a Circle, 
cut one another at right Angles, 
the Sums of the Squares of each 
Pair of oppoſite Sides will be equal. 
—— and the Aggregate of the four 
Squares of the Segments of thoſe 
Diagonals will be equal to the 
Square of the Diameter of the 
Circle.— If any Tangent meets the 
Diameter continued out, and from 
the Point of Contact a Perpendicu- 


lar be let fall upon the Diameter, 
the Rectangle under the Diſtance of 
this Perpendicular from the Centre, 
and the Point where the Tangent cuts 


the Continuation of the — 
Wi 


A Amp _ ov . 


„ 
will be equal to the Square of the 


Radius. EX. 

19. If the Point B be. taken in 
the Diameter CG of a Semicircle, 
and the Point A in that Diameter 
continued out ſuch, that making 
AD, the Difference of AC, CB, 
it ſhall be AD: DC:: CB: BE. 


17 
Then any two Lines A F, F B, 
drawn from A and B to the Circum- 
ference, will be in a conſtant Ratio, 
viz. that of AC to CB. 
20. If the Points A, C, be taken 
in the Diameter DE of a Circle, 
equally diftant from the Centre F, 
aud any two right Lines A B, B C, 


B 


DA F CE 
be drawn from them to the Cir- 
cumference of the Circle; the Sum 
of the Squares of theſe Lines will be 
— 33 2 p 

equal to AE + CE. 

21. In a Semicircle, if from AE 
the Ends of the right Lines AB, 
ED, each perpendicular to the 
Diameter BD, and equal to the 
Side of an inſeribed Square or the 
Chord of go Degrees, be drawn the 
tight Lines A C, EC, to any Point 


. DF be 


| 6 63 2 4 

C in the Periphery, cutting BDin 
: — > — x 

F, O, then will BG + FD be = 
22. If ABC be an equilateral 
Triangle inſcribed in a Circle, and 
any right Line be drawn from the 
Point C, cutting the Arch AB in 
the Point D, and the Chords A D, 
DB be drawn ; then will CD be 


ADT DB. ey + 
Continue out BD to F, ſo that 
equal to A D, and join the 
Points A, F, then will F B be equal 
AD + DB. Now becauſe the 
Angle ADB is 3 of two right 
Angles, or 120 rees, ſince 
DAB-+ DBA = + of one right 
Angle or 60; for DAB= DEB, 
and DBA = DCA. Therefore 


. * 9. 
F 1. 

o 

* 

* 

* 

* 

» 


v 


_D 


the Angle FDA = 3 of one right 
Angle or 60 Degrees. Conſequent- 
ly the Triangle A FD will be equi- 
lateral; and becauſe the Angles 
ACD, ABD, ſtanding upon the 
Arch AD are equal," and the Sides 
AC, AB, as alſo AD, A F; there- 
fore the Triangles CAD, AFB, 
will be equal and ſimilar. Conſe- 
quently the Side F B will be equal 
to the Side D C, that is, the Lines 
AD, BD equal to the Line CD. 
23. If two Circles touch one an- 
other, any right Line drawn from 
the Point of Contact. will cut off 
ſimilar Segments from the Circles, 
and it will be divided at the Point 
of Contact in the Ratio of the Dia- 
L meters. 
* | 


ern 


meters. —If a right Line joining 5 


the Centres of two Circles be di- 
vided in the Ratio of their Semi- 
diameters, any right Line drawn 
thro' the Point of Diviſion will cut 


off ſimilar Segments from thoſe 


Circles. bs. 
24. If a right Line MA be drawn 


through the Centres L, K, of two, 


Circles, and the Point M be ſuch, 
that any right Line MB drawn 
from it, and cutting the ſaid Circles 


does cut off | ſimilar Segments G F, 
CB, from them; I ſay MA «x 
MH =-MG x MB. Note, the 
Point M may be taken between the 
Circles. | 
235. From the three laſt Theorems 
may be ſolved the following elegant 
and uſeful Theorems of Vieta's, re- 
lating to the Deſcription of a Circle. 
The Problems are theſe : 
Prob. 1. To deſcribe a Circle 
through two given Points A, B, that 
ſhall touch a right Line C D given 
in Poſttion, © 


© 
Foin the given Points A,B, and 
continue out the Lines AB, CD, 


to meet each other, as at D; make 


Oo 


YT” 


DF a mean Proportional between 
A,D, BD; then a Circle deſcribed 
through the Points A, B, F, will touch 
the right Line CD in the Point F, 


fer FD= AD'x BD. 
Prob. 2. To draw a Circle thro! 
a given Point A, to touch two right 
Lines G H, IH, given in Poſition. 
Continue out the right Lines GH. 
I, to meet in the Point H, and biſ 
Jet the Angle GH I by the right 
Line KH; from A draw the right 
Line AK L perpendicular to KN. 


Cr ; 


A i 
N 
FF \ | 


H 


Then if a Circle be deſcribed (by 
Prob. 1.) thro the Points A, L, t 
touch either of the Lines G H, IH, 
it will be the Circle required. 

Prob. 3. To draw a Circle C BD, 
to touch a given Circle K'B, and 
two right Lines EC, F D, given 
in Poſition. | 

Draw the right Lines 1 G. K H. 
parallel to E C, F D, and at «a Di- 
ſtance from them equal to the Semi- 
diameter AB of the given Circle; 
and (by the laſt Problem) thro" tht 
Point A, draw à Circle AGH. 
to touch the two right Lines IG, KN, 
in GH, This done, if a Perperdi- 
cular LC be let fall from L, the 


Centre of the Circle AGH gy 
int 


IR 
Line EC, and a Circle BCD be 
drawn about the Centre L, with the 


: Semi-diameter LC; this Circle will 
. touch the given one K B in the Point 

B, and the right Lines E C, F D, in 
| the Points C,D, for AL=LG=LH, 
and AB = GC = DH, and ſo their 
; Differences BL, CL, L D, will be 


equal. 


Prob. 4. To draw a Circle AEB 


thro' a given Point A, to touch a 
2 Circle DEF, and a right 

ine BC piven in Poſition. 
Ihre the Centre G of the given 
Circle draw a right Line D C per- 
pendicular to the Line BC, meeting 
by the given Circle in F, D, and draw 
the right Line D A, which divide in 
H, /o that DA x DH be =DCx DF, 
and thro” the Points A, H deſcribe 
), (ey Prob. 1.) 4 Circle AE B to touch 


the Line BC: IT ſay, this will touch 
the Circle DEF in E too. 

For draw the Line DB cutting 
the Circle DEF in the Paint E, and 
join FE ; now becauſe the Angles 
DFE —=FE B, and FCB are each 
right Angles, a Circle auill paſs thro 
the four Points P, E, B, C. Conſe- 
quently DB x DE=DF DC DA 
x DH, hence A, H, E, B, are in a 
Circle; but E is in a Circle: where- 
fore the Circle DEF either cuts or 
touches the Circle AH E B, in E. 
Draw the Diameter BI, then fince 
this Circle is touch'd by BC in B, the 
Angle CBI will be a right Angle ; 
and fo | B will be parallel to DC, 
and joining IE, the Angles TE B, 
DEF, are right Angles : Wherefore 
IE, E F, coincide; and ſo DEF, 
BEI, are two fimilar Triangles, and 
the Circles circumſcribing them touch 
in the Point E. 

Prob. 5. To deſcribe a Circle 
LCM to. touch two given Circles 
DL, MP, and a right Line CZ 
given in Poſition. . 1 

Let A,B be the Centres of the given 
Circles, draw B Z perpendicular to 
CZ, make ZX = AL, and draw 
HX parallel to CZ; then about 
the Centre B, with - Radius -— 
to the Aggregate or Difference of the 
Radius“ 5 225 Arft Rk For” Circles 
deſcribe a Circle MG, and thro' the 
Centre A draw a Cirele ( Prob. 4.) 
ro touch the Circle MG in G, and 
the Right Line HX in H, and iet 

EL 2k˖ 


ein 
E be its Centre. Laſtly, if BC be 
| drawn perpendicular to CZ, ani a 


= 6 


4 
. 


Circle L CM be deſcribed about the 
Centre E, with the Radius E C, this 
Circle will touch the given ones D L, 
ME, end the Right Line C Z. The 
Reaſon is ſufficiently evident from the 
Cenfſtruction. 


SR 
Prob. 6. To deſcribe a Circ 
DGB thro' two given Points B, D 


to touch a given Circle EG F. 


Let A be the Centre of the given 
Circle, join the Points B, D, and di- 
vide B D ia H, ſo that BD x BH 


be equal to the Difference of the Squares 


of AB, and AF, and from H draw 
the Tangent HF to the Circle E G F, 
and join BF cutting the Circle in 
G and F. Alſo join DG cutting the 


Circle | 


Circle in E; then if a Circle GBD 
be deſcribed about the three Points 


G, B, D; the ſame will be that re- 


quired. 

For becauſe BD x BH AB 
— AF, it cafily follows (37. 3.) that 
the Points D, G, F, H, are in a Cir- 
cle: and ſo the Angle DGB of the 
Luadrilateral Figure DGFH = 
Angle FH B; and the Angle G DB 
er GE F = (32. 3.) Angle HF B; 
therefore E F, D B are parallel: and 
fo the Triangles G D B, GE F auilll be 
fimilar. Conſequently the Circle BG D 
touches the given Circle E G F in G, 
8 paſſes through the given Points B, 


Prob. y. Todeſcribe a Circle GBI 


thro' a given Point I, to touch two 


given Circles BA, FE. 
Foin the Centres K, L, of the 


IR 
gin Circles, and in K L take the 
eint M fuch,. that any Right Line 
BM being drawn, all cut off fims- 
lar Segments & F, CB, from the Cir- 
cles; then draw the Rioht Line MI. 
and divide it fo in N, has MIx MN 
= MH x MA; and thro I, Ni 
draw a Circle B GI touching the 
Circle ABCD, and let B 2 the 
Point of Contact. Join BM ii 
the Circles in B, C, F, G; then MG 
x MB = MH*xMA = MN x 
MI; wherefore the Points N, I, B, G 
are in the ſame Circle. But G is 
alſo in the Circle EFG H; where- 


fore the Circles E FG H, IBG N, 


do mutually cut one another, or touch 
in G. But BNI, BCD, touch in 
B; 3 the Segments BG, BC, 
are ſimilar. But E G, B C, are 
fimilar ; wherefore F G, B G, are 
fimilar: and ſo the Circles E F G, 
IB G, do touch in the Point G. 

Prob. g. Todeſcribe a Circle MLH 
to touch three given Circles whoſe 
Centres are A, B, D. £ 

About the Centre D deſcribe a Cir+ 
cle with a Radius equal to the Diffe- 
rence or Sum of the. Gi of Rp 
and third Cirches, and about . 
Centre B with the Radius B G equal | 


H 


10 the Sum or Difference of the Radli 


of the fir and ſecond Circles ; am 
— 4 gel. a Circle A G F, 
L 3 Jouching 


LL SEES 
touching the Circles B, D, in the 
Points G, F, then a Circle deſcribed 
. about E, with a Radius equal to AF, 
＋ AH, will touch the three piven 
Circles in the Points H, M, E. There 
are more Caſes of tbis Problem, 
which it is eaſy to ſupply. _ 
26. If it be required to divide a 
given Circle into two Segments, 
- having a given Ratio of R to 8; 
ſuppoſe BM D to be a Semi cycloid, 
whoſe Baſe is AD, and Altitude 


5 


AB. Divide AD in P in ſuch man- 
ner, that AP: AD :: 8 — R: 5 
FR; and from P draw PM per- 
pendicular to A D, and MN paral- 
8 to it, and draw the Right Line 
A ©; then will the Segments A GO, 
AH O, be to one another as R to &. 
27. If two Semicircles be deſcribed 
upon the Diameter of a Semicircle, 


ſo as to touch one another; the trili- 


neal Space contain'd under thoſe three 
Semicircles, is equal to a Circle 
whoſe Diameter is a mean Propor- 
tional between the Diameters of the 
leſſer Semicircles. ; ; 
228. In a Semicircle the Ratio of 
a greater Arch to a leſs, is greater 
'than that of the Chord of the greater 
rch to the Chord of the leſs, as 1s 
1 demonſtrated by Ptolemy, 
in his Almageſt. 

29. A very indifferent Mathema- 
tician does now know, that the Ra- 
tio of the Diameter of a Circle to its 
Circumference cannot be expreſſed 
in. Numbers exactly; nor can two 
Right Lines be drawn expreſſing 
that Ratio: neither can a Square, 


_ CER 
or any right-lined Figure be made 
equal to a given Circle. But it is 


not io eaſy to ſhew from Arithmeti- 


cal or Geometrical Principles, why 
this cannot be done. I believe our 
Want of knowing enough of the na- 
ture of Incommenſurability is the 
cauſe. 
end of this fifteenth Mathematical 
Lecture, ſays, that he is of opinion, 
that the Circumference of a Circle, 
and its Radius, are Lines of ſuch a 
nature, as to be not only incom- 
menſurable in Length and Square, 
but alſo in Length, Square, Cube, 
Biquadrate, c ad infinitum: for 
(continue: he) the Side of the in- 
{cribed Square is incommenſurable 
to the Radins, and the Square of the 
Side of the inſcribed Octagon is in- 
commenſurable to the Square of the 
Radius; and conſequeritly the Square 
of the octagonal Perimeter is incom- 
meniurable to the Square of the 
Radius: and thus the Ambits of all 
regular Polygons, inſcribed in a 
Circle, may have their ſuperior 
Powers incommenfurate with the 
co-ordinate Powers' of the Radius; 


from whence the laſt Polygon, that 


is, the Circle itſelf, does ſcem to have 
its Periphery incommenſurate with 
the Radius. Which, if true, will 
put a final ſtop to the Quadrature 
of the Circle, fince the Ratio of the 
Circumference to the Radius, is al- 
togethcr inexplicable from the na- 
ture of the thing, and conſequently 
the Problem requiring the Explica- 
tion of ſach a Ratio is im poſſible to 
be ſolved, or rather it requires that, 
for its Solution which is impoſlible 
to be apprehended. But conciudes 
he, this great Myſtery cannot be 
explain'd in a tew Words: But 
if Time and Opportunity had per- 


mitted, I would have endeavoured 


to produce many things for the Ex- 
plication and Confirmation of this 


Conjecture.— Sir 1/aac Newton, in , 


Lib.1. of his Principia, has attempted 
3 


Pr 


Dr. Barrow, towards the 


KCTS WM nes +5 fot 5s. 0.5 
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at a Demonſtration, to ſhow the Im- 


poſſibility of the general Quadrature b 
be ſeen in Mr. Fones's Synop/is, being 


of oval Figures, by the Deſcription 
of a Spiral, and the Impoſſibility of 


determining the Interſections of that 
Oval and Spiral (which muſt be the 


caſe, if the Oval is ſquareable) by 
a finite Equation. But I muſt con- 


feſs this Method is not ſo clear and 


evident as might be wiſt'd. 

30. There have been many Per- 
ſons, even many Ages ago, as well 
as in theſe later Times, who have 
given themſelves much pain, and at 
the ſame time greatly expoſed their 
own Ignorance, by publiſhing pre- 
tended Quadratures of the Gircle; 
and amongſt the Moderns, no one 
has been more eminent than our 
own Countryman Mr. Hobbs, who 
notwithſtanding his Skill in ſome 
things, yet has ſhewn a moſt obſti- 
nate Ignorance in this.—The Great 
Archimedes, in Libro de Dimenſione 
Circuli, has firſt giyen a near Ratio 
of the Diameter of a Circle to its 
Circumference in ſmall Numbers, 
being that of 7 to 22: but his De- 
monſtration is long and tedious. 
Many Ages after him, Yan Ceulen, 
a Dutchman, in Libro de Circulo & 
Adſcriptis, gave us a nearer Ratio 
in larger Numbers, expreſſed by 36 
Places of Figures; and was ſo fond 
thereof, that he order'd it to be put 
upon his Grave Stone. After him, 
Willbrord Snell, another Dutchman, 
in his Cyclometri cus, gives the ſame 
Ratio to 36 Places of Reina 
that of .1 to 3. 14. 15926, 53589, 
79323, 84520, 43383, 27950, 28958 
nearly: which they effected by the 
continual Biſſection of an Arch of 
the Circle, after a-manner moſt ex- 
ceedingly troubleſome and laborious. 
After theſe came the indefatigable 
Mr. Abraham Sharp, who gave that 
Ratio to 72 Places of Decimals, in a 
| ſheet of Paper, publiſhed about the 
year 1706. But the very ingenious 


Mr. Machin has carried this Ratio 


— 


9 
the neareſt to the Truth of any that 
have ever been publiſhed, as may 


to 100 Places of Decimals. | 

31. The Ratio of the Diameter 
of a Circle to the Circumference. 
will be nearly as 7 to 22, or 106 
to 333, or 113 to 355, or 1702 to. 
5347, or 1815 to 5702, or 100000 
to 314159. The ſecond being more 
exact than the firſt, and the next 
foregoing one ſtill more ſo than the 
next following. The Inveſtigation , 
of theſe Ratio's chiefly depends upon 
the Theorem laid down under the 


word Ratio. 


32. If the Radius of a Circle be 
1. the Length of an Arch of 30? 


„ 


va: 3X3 
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and twelve times this will be equal 


to the whole Circumference, ——If 


to ſix times the Radius be added 28 
part of the fide of the inſcribed 
Square, the Sum will be nearly 3 
the Circumference of the Circle; but 
leſs, that is, the Diameter being 2, 
the Semi-circumference will be 3 + 


76 2 nearly. 


33. If to ſix times the Radius be 
added part of the ſide of the in- 
ſcribed Square, the Sum will be al- 
moſt equal to the whole Circumfe- 
rence of the Circle; that is, the 
Diameter being 2, the whole Cir- 
cumference will be 6 + A V 2 
nearly. | 

34. If BC be the Diameter of 
a Circle, and the Half Circumference 


BC 


— — — — — — — na — 


| 8 
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BC bedivided into three equal Parts 


BE, EF, FC, and from E F be 
drawn the Right Lines E D, FD 
to the Point D, biſſecting the other 
Semi-periphery BDC; then will 
GD-+GH be nearly equal to a 

uadrant of that . but 
leſs, though the Difference does not 


exceed the 45 Part of the Diame- 


ter; that is, if B C be 2, the whole 
Circumference will be nearly = 


9 
2 43 
35. If the Chord of a Quadran 


be 1. the Length of the Arch of a 
Quadrant will be=1 +4 — 3 —7 


ITF . Cc. This 


Series was firſt taken notice of by 
Dr. Gregory and Mr. Leibnitx; but 
Sir Jaac Newton, in his Obſerva- 
tions upon the ſame, ſays, it is of 


no uſe, by reaſon of the very ſmall 


Convergency thereof. For he ſays, 
in order to get the Length of a qua- 
drantal Arch to 20 Places of Deci- 
mals, there wi!l be occafion for 
nearly 5000000000 Terms of that 
Series : to compute which it would 
require a thouſand Years. 


- 36. If the Diameter of a Circle 


be 1, and a = Z, then will the 
whole Circumference be the Sum 
of theſe three Series's, 


a a3 as a? a9 
. 
1 
A 
＋ LS + . &c. 


37. If the Radius of a Circle be 


1, and a be 2 then will 2 
the Circumſerence be a — +: a 


4 


a 


„ 1 > 
＋ 75 57. Cc. or a8 1 if to 
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16 4 + 8 
e hs no... A 


EN 7 45; 
1 ally » Sc. ſo is the Dia- 
meter of a Circle to its Circumfe - 
rence. 1 
- 38. If a be the Chord of an 
Arch of a Circle, and & the Chord 


b—a 


| | 4 
of & that Arch, then will " be 


nearly equal to the Length of the 
Arch of the Circle. | 

39 Let ey be the Radius of a Cir- 
cle, a any Arch, e the Chord, ; the 
Sine, wv the verſed Sine, and ? the 
Tangent of that Arch; then (1.) 
will a be nearly = 


| h 5 . 


3 


wn 
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40. As 14 is to 11, ſo is the 
Square of the Diameter of a Circle 
to the Area thereof nearly. In 
Dr. Wallis Arithmetic of TInfinites, 
we firſt find infinite Series's expreſ- 
ſing the Ratio of a Circle to the 
Square of its Diameter; there are 
two of them. (3.) As, 

z X SNN. Ce. 


0 5 


n ee Ge. Bto1; ſo 


e Circle to the Square of its 
Diameter: This was found out by 
him. (2) As | 


in 


is to 1, ſo is the FIVE of the Dia- 


meter of a Circle to the Circle 
itſelf ; or, as 


I+ — 
Troy K 8 


ee Oc. 
is to 13 ſo is the — of the 
Diameter of a Circle, to the Circle 


itſelf : this is the Lord Bronker's, as 


Tallis himſelf ſays.— If the Dia- 
meter of a Circle be 1, the Area 


will be A een nn ne 
6 40 © is 


— 


2 7 


— — 


1152 e 2816 „ ' 7 of FAR If the 


Diameter of a Circle be 1, the A- 
* of = whole Circle will be = 


1. ＋ 3 „ Oe. 
The nos of theſe E 8 ir Jaac 


on 
i And the latter Me. 77 : 


nity” —— If the adius 
Circle be z, and AB be x3 z, then 


will the Area ACDB be = rx 


p 2% TY For; Es. x7 Ws geo, 2 
7 112 7 11727 


* Or, if AE be 2, and BE, * 
the Area BDE will be = 75 * 


. —— 


* , 
22 — If the Fd chert h deen 


twice the Segment BDE will be 5 


nearly equal to 4 EDF BD x 4 BE. 
or diſſecting BE in F, and 5 — 
DF; twice that Segment will be 


ED 
—_ — x 4 BE nearly, 


\4& Co 23 


. 


A WY. 


41. If Py be the Radius of a Cir- 
cle and x the Diſtance of any given 


CIR 


Puke Þ.| in the Dibmeter fam the 


Centre O, and a be any given Num- 
ber; and if the Circumference be 
divided into as many equal Parts 
AB, BC, CD, c. as there are 
Units in 2 1, and from the Point P to 
all the Points of Diviſion be drawn 
the right Lines AP, BP, CP, DP, 

+ Ec. then will AP x CP x EP, 


Cc. be A. xn, according as 
P falls within or "without the Cir- 
cle; and the Produt of BP x DP 


* FP, &c. will be = "+ an. 
This famous Theorem fitſt appeared 
in Mr. Cotes's Harmonia Men/ura- 
rum; but without a Demonſtra- 
tion. Dr. Pemberton, in a little 
Piece entitled Epiſtola ad Amicum, 
and Mr. De Moire in his Miſcellan. 
Analytica, have each n 
it. 

42. Thus have I given a few of 
the moſt uſeful and elegant Proper- 
ties of the Circle, extracted out of 
various Authors. 
ters upon the Circle expreſsly or 
occaſionally, are (1.) Euclid, in his 
Elements, lib. 3. (2.) Apollonius, in 
his Conic Sections, and Tractatus de 
Locis planis, (4.) Archimedes, in 
Libello de Dimenſione Circuli, and his 
Liber Se (5.) Pappus, in 


D 


Some of the Wri- 


8 


$ : | "Q 1 R. 
Collefiones Mathemat. 66.) Gregory 


St. Vincent, in his Quadratura Cir- 


— 
{ 


culi. (7.) Vincent Leotaudus, in his 


I Contemplatio Curwvilines- 


(8. Van Grafen von Herber- 
Lala, in Diatome Circulorum. 
All Treatiſes of Conic Sections, (for 
a Circle is a Conic Section.) (10. 


9.) 


Vieta, in his Works. (1 1.) Mr. 
Huygens, in his Inventa de Circuli 
Magnitudine. 

CIRCLE OF THE HIGHER 
Kinp, an idle tan of Wolfuus, 
and ſome others, ſignifying gene- 
rally a W pe d by the E- 


quation * = fre — x; which 


indeed will be an Oval when »: is 


an even Number; but when 1 is 
an odd Number, the Curve will 
have two infinite Legs; as ſuppoſe 
m z, then the Curve 'FAMG 
expreſſed by the Equation y* = 
ax* — x3, where AP, x, PM. g, 
and AB, a, will be one of Sir 2 
Newton's defective Hy perbola's, be 
ing according to Him the ao 
Species, whoſe Aſymptote is the 
_ Line DE at half right An- 

es with the Abſciſs HI; and to 
call ſuch a Curve a Circle, is mak- 
Ing a wrong uſe of Words. 


 C1incLE3 


C IR 


cer zs of Altitude. See Auni- 5 


canters. EVP SST ' 

CirCLEs of Declination on the 
Ghbe, by. ſome Writers, are the 
Meridians on which the. Declina- 


tion, or Diſtance from the Equator - 


of any Planet or Star is accounted. | 

Circle EqQuaANT, in the old 
Aftronomy, is a Circle deſcribed on 
the Centre of the Equant ; and the 
principal Uſe thereof is to find the 
Variation of the firſt Inequality. 

CiRcLES of Longitude on the 
Globe, are great Circles, paſſing 


thro' a Star, and the Poles of the 


Ecliptic, where they determine the 
Star's Longitude, reckon'd from the 


Beginning of Aries; and upon them 
the Latitudes of the Stars are ac- 


counted. #3 i 
CircLEs of Poſition, are Circles 
paſſing thro* the common Inter ſec- 
tions of the Horizon and Meridian, 
and thro' any Degree of the Eclip- 
tic, or the Centre of any Star or 
other Point in the Heavens; and 
are uſed for finding out the Situa- 
tion, or Poſition of any Star, &c, 
+CI1RCULAR NUMBERs. Theſe, 
by ſome, are ſuch, whoſe Powers 
terminate in their Roots themſelves ; 
as 5 and 6, whoſe Powers do end 
in 5 and 6; the Square of 5 being 
25, and of 6, 36, &c. 
CiRcuLaRVELOCITY,a Term 
in Aſtronomy; and ſignifies, that 
Velocity of any Planet or revolving 
Body, which is meaſured by the 
Arch of a Circle. bu. 
CIRCUMAMBIENT, See Ambient. 
CiRkCUMPERENCE, is the outer- 
molt bounding Line, or Lines of 
any plain Figure. 
CIRCUMFERENTOR, an Inſtru- 
ment uſed in Surveying, being a 
large Box and Needle, faſten'd on 
to the middle of a Braſs Index, 
with Sights at each end of the 
Index. | 
 CIRCUMGYRATION, is the Mo- 
tion of any Body about a Centre. 


- 


CIS 
+ CIRCUM - PoLaR STARS, are 
ſuch Stars, that being pretty near 


to our North-Pole, do move round 


it; and in our Latitude never { 
or go belew the Horizon. 


CIRCUMSCRIBED. A Figure, in 


Geometry, is ſaid to be circumſcrib-. 
ed, when either the Angles, Sides, 


or Planes of the circumſcribed Fi- 
ure touch all the Angles ' of the 
Figure that is inſcribed. 


CiRcCUMSCRIBED HyYPERBOLA, 


is one of Sir aac Newton's Hy- 
perbolas of the ſecond Order that 
cuts its Aſymptotes, and contains 
the. Parts cut off within its own 
Space. 8 
IRCUMVALLATION, or the Line 
of Circumwallation, in Fortification, 
is a Trench, border'd with a Para- 
pet round about the Beſieger's 
Camp, within Cannon-ſhot of the 
Place, to hinder the Relief of the 
Beſieged, and to ſtop Deſerters. At 
the Diſtance of a Musket-ſhot it is 
commonly flank'd with Redoubts, 


and other ſmall Works, or with 


Field- Forts raiſed upon the moſt 


eminent Poſts. A Line of Circum- 


vallation muſt never be drawn at 


the foot of a rifing Ground, for 


fear leſt the Enemy, having ſeized 
on the Station, ſhould plant Cannon 
there, and ſo command the Line. 
This Line is uſually about ſeven 
Foot deep, and twelve broad. 
C:8801D, is a Curve of the ſe- 
cond Order, as AM, Am, conſiſting 


2 


- | 

B 

ER =; 
m 


of 
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ef two infinite Hyperbolic 

＋. Am, having a right Line AS 
or a Diameter, and a right Line 
CC its Aſymptote, and of ſuch a 
nature that calling A B, @, the Ab- 
ſeiſs AP, x, the Correſpon- 
nt Semi-Ordinate PM, or P, y, 
will be yy xa—x = x3, This 
ame was given to the Curve by 


tween two given right Lines ; but 
Sir Jaac Newton in his Enumera- 
2 Linearum tertii Ordinis, reckons 
it amongſt one of the defective Hy- 
55 
the 42 es. In his ix 
de „ Seck Con 1e 
gh at the op of 1 
Vai ver ſali he gives the following 
elegant Beier of this Curve, 


There 1s another way, which I 
| thought upon to deſeribe this Curve 
| by & continued Motion; and it is 
thus: | . 
let ANF be the generating 


* 
„ 


CIS 
and at the ſame time ſhews h 
find two mean Proportionals,and — 


Roots of '# Cubic „ With. 


out any previous Reduction by 


means thereof. Let A G be the 
Diameter, and F the Centre of the 
Circle bele 
and from F draw FD, FP, at right 
— ING other, and jet E P be 
As; then if the Square PE D 


be ſo moved, that one Side Ep 


thereof alway ſſes through th 
Point P, did: tle End D y 
ther Side E D, flides along the right 
Line F, the middle Point C of the 
Side E D, will deſcribe one 

G C of the Ciſſoĩd, and by conti- 
nuing out FD on the other Side F, 
— — the — about by a 
ike ation, the other 

be deſcribed, * * 


right les to the Aſymptote F 3. 
* Squares, * ngle one 
NAM, and a double one or T 
NPOPM, and faſten the Angle 
of the fingle Square in the Point A, 


| Cirele, and AF the Diameter at ſo as to be moveable about th: 


0 


— i 


ing to the Ciſſoid; | 


=» 


n 


r . e we 7 


me. 


FT”. 
ſame. Thus if the PO of the 
double Square be moved along A F, 


and the Interſection N of the Leg 
AN of the ſingle Square, with the 
Leg NP of the double Square be 
moved along the Circumference 
AN F of the Circle; the Interſec- 
tion M of the other Leg AM of 
the fingle Square, with the other 
PM of the double Square, will 
cribe the Leg AM of the Ciſ- 
ſoid; and after the ſame manner 
the other Leg may be deſcribed. 
This Curve may be deſcribed by 
Points after the following manner : 
Join the indefinite right Line BC 
at right Angles to AB, the Dia- 
meter of the Semi-circle A OB, 
and draw the right Lines AH, AF, 
AC, Oc. then if you take AM 
IH AOS O F, ZC=AN, Se. 
the Points M, O, Z, Cc. willlform. 
the Curve AMO of the Ciſſoid. 


0 


1. Draw the right Lines P M. 
KI, perpendicular to AB, then 
AK Z PB And PNS = IX. 

2. The Lines AK, PN, AP, PM, 
a alſo AP, PN, AK, KL, are con- 
tinual Proportionals. 

3. Sir {/aac Newton, in his lat 
Letter to Mr. Leibnitz, has ſhewn 


CLE 
how to find a right Line equal to 


one of the of this Curve, by 
means of the but ſup- 
preſſed the Inveſtigation, which how- 
ever may be ſeen in his Fluxions. 
The Cifloidal Space contained 
under the Diameter A B, the A- 
＋ N. BC, and the Curve AOZ, 
of Cn, 38 of the 
generatin e * 
Dr. Wallis treats of this Line 
in his Mathematical Works, Vol. I. 


545. and following. 
n Dar. See 


Ct vil YEAR, is the e 
or annual Account of Time, which 
every Government appoints to be 
-_ within its own Dominions ; 
and begins with us the 25th Da 
of March. s 4 
TEES RA, _— —— of 
e Ancients, particularly the Eg yp 
tians, to —— Time with by 
the running of Water out of ane 
Veſſel into another. Gs 
There were many kinds of them: 
But in all, the Water ran gently 
thro' a narrow Paſſage from one 
Veſſel into another; and in the 
lower was a Piece of Cork, or light 
Wood, which, as the Veſſel fill'd, 


roſe up by Degrees, and ſo ſhew'd 
the Hour | 


But in theſe Inſtruments there 
were two Inconveniencies : The 
firſt whereof was that the Air, ac- 
cording to its different Tempera- 
ture, as to Heat, Cold, Denſity, c. 
had an influence upon the Running 
of the Water, ſo as to make it mea- 
ſure Time unequally. And the ſe- 
cond, which was yet greater, that 
the Water always ran flower out, 
according as its Quantity and Preſ- 
ſure in the Veſſel a . 

Mr. Yarignon, in the Memoirs de 
Academie Royale de; Sciences, for 


the Year 1699, lays down a gene- 
ral geometrical Method of Ars 
Clepfdra's, or Water-Clocks, wi 
ind of Veſſels, and with any 
given 


any 


| 
1 


LI 
given Orifices for the Water to run 
out of. | | 
Vitruvius, in ms of his Archi- 
tecture, treats of theſe Inſtruments; 
and Pliny, in chap. 60. lib. 7. ſays, 
that Scipio Naſica was the firſt who 
meaſured Time at Rome by Clepſy- 
dra s, or Water-Clocks.— Geſnerus, 
in his Pa N DFECT ES, pag. 91. gives 
ſeveral Contrivances of theſe Inſtru- 
ments. — There is Solomon de Caus, 
who treats of this Subject in his Rea- 
| fons of moving Forces, &c. So alſo 
does Mr. Oxanam, in his Mathemati- 
| cal Recreations,wherein is a Treatiſe 
| | of Elementary Clocks, tranſlated 
from the /talian of Dominique Mar- 
| zine/li. You have alſo a Treatiſe 
| of Hour-Glaſſes, by Arcangelo Ma- 
ia Radi, call'd Nowa Scienza di 
| orologi Polvere.— See more, in 
the Technica Curioſa of Gaſper Schot- 
| Fus ; and Mr. Amonton's Remarques 
8 xperiences Phyſiques ſur la Con- 
| ffruftion dune nouvelle Clepſydre, 
| exempte des defauts des autres. 

. CL1ex, or Clef, a Term in Mu- 
fic, ſignifying a certain Mark, from 
the Poſition whereof the proper 
Places of all other Notes, in a Piece 
of Muſic, are known. And there 
are four of them. 
The firſt of theſe Cliffs is called 
Faut-Clif, and belongs to the Baſs ; 
the Cefaut-Clif, or Tenor-Cliff ; the 
| Counter-Tenor, or Bemi-Cliff : and 
| and the Treble or Gamut- Clif. | 
| CLIMACTERICAL YEARS, are 
certain obſervable Years, being ſup- 
poſed to be attended with ſome 
great Mutation of Life, or Fortune. 
Theſe are the ſeventh Year ; the 
| twenty-firſt, made up of three times 
ſeven; the forty-ninth, made up of 
ſeven times ſeven ; the fixty-third, 
being nine times ſeven; and the 
eighty-firſt, which is nine times 
nine; which two laſt are called the 
Grand Clyma#erical Years. Aulus 
Gellius ſays, this Piece of Stuff came 


from the Chaldeans firſt, And it is 


————— —ll—ů— 
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obable, that Pythagoras had it 
rom them; who uſed to talk ve 

much of the Efficacy of the Num. 


ber Seven, being a Number he waz 


extremely in love with. | 
' CLimaArs, is a Part of the Su- 
perficies of the Earth, bounded by 


two Circles, parallel to the Equator, 


ſo that the longeſt Day in that Pa. 
rallel, neareſt to the Pole, exceed; 
the longeſt Day in that Parallel 
neareſt to the Equator, ſome cer. 
tain definite Part of Time, viz. half 
an Hour, till you come to Places ji. 
tuate nearly under the Arctic Circle; 
and a whole Hour, or even ſeveral 
Days, when you go beyond it. 
The ancient Greet Geographers 
zeckoned only ſeven Climates from 
the Equator, towards the North 
Pole ; and denominated them from 
ſome noted Place, thro* which the 
middle Parallel of the Climate paſ- 
ſed. But the Moderns reckon up 
twenty-four, as may be ſeen in Va- 


renius, Page 319, prop. 13. Chap, 


25. lib. 2. | 
CLock, a well-known Inftru- 


ment, wherewith to meaſure Time, 
conſiſting of ſeveral Wheels of va- 
rious Sizes moving one another, by 
Teeth fitting into each other, which 
Wheels are continued in Motion by 
the Force of a Weight, or Spring, 
and ſhewing the Hour by the Sound 
of a Bell, and an Index moving a- 
bout a circular Plate. Some Clocks 
go but 24 Hours before they muſt 
be wound up : Others eight Days: 


Others again, 32 Days; ſome 
have been made to go a Whale 
Year, or longer. 8 

In the Di/quifitiones Monaſticæ of 
Benedictus Haften, publiſhed in the 
Vear 1644. he ſays, that Clocks 
were invented by Silveſter the IV eh 
a Monk of his Order, about the 
Year 998, as Ditmarus and Boz1us 
have ſhewn ; for before that time, 
they had nothing but Sun-Dials, and 
Clepſydra's to tell the Hour.— Con- 
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1 
rarde Geſner, in his Epitome, pag. 
604. 2 that Richard Walling- 
ford, an Engliſh Abbot of St. Albans, 
who flouriſhed in the Year 1326, 
made a wonderful Clock by a moſt 
excellent Art, the. like of which 
could not be produced by all Eu- 
rope.— Moreri under the Word Ho- 


rologe du Palais, ſays, that Charles 


the Fifth, call'd the wiſe King of 
France, order'd at Paris the firſt 
great Clock to be made by Henry 
de Vic, which he ſent for from Ger- 
many, and ſet it up upon the Tower 
of his Palace; and this was in the 
Year 1372. John Froiſſart, in 
chap. 28. vol. 2. of his Hiſtoire & 
Chronigue, ſays, the Duke of Bour- 
gegne had a Clock which ſounded 
the Hour, taken away from the 
City of Courtray, in the Year 1382. 


And William Paradin, in his An- 


nales de Bourgogne, ſays the ſame 
thing. 

There are ſeveral Treatiſes upon 
Clocks; the principal of which are, 
Hieronymi Cardani de Varietate Re- 
rum Libri XVII.— Conrandi Day- 
bodii Deſcriptio Horologis Aflronomici 
. in ſummo Templi erecti. 
—Guidonis Pancirolli antigua deper- 
dita & nova reperta.— FAT ſage du 
Cardan, ou de l Horologe Phyſique uni- 


verſelle, par Galilielllatibematicien du 


Duc de Florence. — Mr. Oughtred's 
Opuſcula Mathematica. — Mr. Huy- 
gens 's Horologium Oſcillatorium.— 
Pendule Perpetuelle, par Þ Abbe de 
Hautefeuille.— J. J. Becheri Thea- 
ria & Experientia de nova Tempo- 
ris dimentiendi Rutione & Horologio- 
rum Conſtructione.— Clark's Ough- 
tredus explicatus, ubi de Conſtructione 
Horologiorum. — Horological Diſqui- 
litions,-— Mr. Huygens's poſthumous 
Works.— Mr. Sully's Regle Artifict- 
alle du Temps, &c.— Mr Serviere's 
Recueil 4 Ouvrages Curieux.— Mr. 


Durbam's Artificial Clock Maker. 
Efficient 1s, according to its Sign, 


— Mr. Camus's Traite des Forces 


Mouvantes.—Mr. Alexandre's Traits 


General des Horologies. 
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COE | 
Cros x, in Muſic. See Cadence. 
_ CLovps, are a Congeries of Wa- 
ters, drawn up from the Sea and 
Land into Vapours; which when 
they are very nearly placed to one 
another, appear denſe and thick; 
but when they are more remote, 
are clear and bright, and ſometimes 
almoſt tranſparent. =, 
Clouds ſwim in the Air at but a 
ſmall diſtance from the Surface of the 
Earth : For thoſe, who have taken 
their Altitudes, do affirm, that they 
do not exceed one Mile in Height, 


and many of them not above half a 


Mile. 
_ CLovrs, are thin Plates of Iron, 
nail'd on that Part of the Axle tree 
of a Gun-Carriage which comes thro? 
the Nawe, through which the Lins- 
Pin goes. 

CoAcEkRVATE Vacuum. See 
Vacuum. | 

CoAL1TI1ON, is the gathering 


together, and uniting into ſenſible 


Maſſes, the minute Corpuſcles that 
compoſe any concrete or natural 
Body; and a Coaleſcency is com- 
monly taken for the ſame. 
CoasTING, is that Part of Na- 
vigation where the Places aſſigned 
are not far diſtant, ſo that a Ship 


may fail in fight of Land, or with- 


in Soundings, between them. 
Co-EFFicieNnT of any generating 


Term in Fluxions, is the Quantity a- 


riſing by the Diviſion of that Term 
by the generated Quantity. 

Co-ErricienTts, in Algebra, 
are ſuch Numbers, or given Quan- 
tities, that are put before Letters, 
or unknown Quantities, into which 
Letters they are ſuppoſed to be mul- 
tiplied, and ſo do make a Rectangle 
or Product with the Letters; as 
here, 3a, or bx, or Cxx 3; where 
3 is the Co-Eſficient of 34a; 6b, of 
56 200 COT ee 

In a Quadratic Equation the Co- 


either the Sum or Difference of its 
two Roots. In 


\ 
* 


{4 
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| Jo any Equation the Co-Efficient 
of the ſecond Term is always equal 
to the Sum of all the Roots, keep. 

ng their proper Signs. _ Saks 

Wörhe Co- Efficient of the third 
Term, is the Sum of all the Rect- 
angles ariſing by the Multiplication 
of every two of the ;Roots, how 
many ways ſoever thoſe Combina- 
tions of two's can be had ; as three 
times in a Cubic, ſix in a Biqua- 


== 


dratic Equation, &c. 


” l 


Term, is the Aggregate of all the 
Solids made b he continual Mul- 
 tiplication of every three of the 


| Roots, how often ſoever ſuch a 
| | Teraary can be had; and fo on, ad 


itum. 


\ CorrEr, in Fortification, is a 


| hollow Lodgment a-croſs a dry 
Moat, from ſix to ſeven Foot deep, 
and from ſixteen to eighteen broad, 
the upper Part being made of Pie- 
| ces of Timber, raiſed two Foot a- 
bove the Level of that Moat ; 
which little Elevation has Hurdles 
laden with Earth for its Covering, 
and ſerves as a Parapet with Em- 
braſures. OY 

T he. Befieged generally make uſe 
of theſe Coffers to repulſe the Be- 
ſiegers, when or endeavour to 
paſs the Ditch. And they differ 


only in Length from the Capon- 


niers, which are alſo ſomething leſs 
in Breadth. „„ On 
Corp, is one of the primary 
Qualities of Body, and is no more 
than the arriving of the minute and 
inſenſible Parts of any Body at ſuch 
a State, as that they are more ſlow- 
ly or faintly agitated than thoſe of 
our Fingers, or other Organs of 
Feeling; for from this Effect we 
ſay a Body is cold. 
CoLLislon, is the ſtriking of 
one hard Body againſt another. 
Co Lou, is * Quality of a 


natural Body, whereby it is diſpoſed 
range and Indigo produce not the 


do modify Light falling upon it, and 


4+ 


The Co-Efficient of the fourth 


„ 
firiking upon the Organ of Sight, 


ſo as to produce that Senſation we 


call Colour. 


Sir 1 — Newton was the firſt that, 
from Experiments on Priſms, found 


thete was a great Deformity in the 


Rays of Light; and from thence 
found, that Colours are not Quali- 
fications of Light, derived from Re- 
fractions or Reflections of natural 
Bodies, but original and connate 
Properties, which in divers Rays 
are different; ſome Rays being di. 
poſed to exhibit a red Colour, and 
no other; ſome a green, and no 
other; and ſo of the reſt. Nor 
are there only Rays proper and 
Zarticular to the more eminent Co- 
lours, but even to all their inter. 
mediate Gradations. 

The leaſt refrangible Rays ate 
all diſpoſed to exhibit a red Colour; 
and the moſt refrangible ones, are 


thoſe that expreſs a Violet Co- 


lour. 

There are two ſorts of Colours ; 
the one original and ſimple, and 
the other compounded of theſe. 
The original and'primary Colours 
are red, yellow, 'green, blue, and 
a violet purple, together with o- 
range, in go, and an indefinitive 
Number of intermediate Grads- 
tions. e 
The ſame Colours in Specie, with 
theſe primary ones, may be alſo 
produced by Compoſition ; for a 
N of yellow and blue makes 
green; of red and yellow makes 


5 


orange; of orange _— — 


green makes yellow. And general- 
ly, if any two Colours be mixed, 
which, in the Series of thoſe gene- 
rated by the Priſm, are not too far 
diſtant from one another, they, by 
their mutual Alloy, compound that 
Colour which in the ſaid Series ap- 
rs in the Midway between them: 
ut thoſe that are ſituated at too 
great a diſtance, do not do ſo. 


inter- 
0 


\ . f 


intermediate green, nor ſcarlet and 


reen the intermediate yellow. | 
W hiteneſs. is the uſual Colour of 
Light, Light being a confuſed Ag- 
regate of Rays, endued with all 
ford of Colours, as they are pro- 
miſcuouſly darted from the various 
Parts of luminbus Bodies; and of 
ſuch a confuſed Aggregate is gene- 
rated Whiteneſs, if there be a due 
Proportion of the Ingredients. _ 
The Colours of all natural Bodies 
have no other Origin than this, viz. 
That they are variouſly qualified 
to refle& one ſort of Light in greater 
plenty than another; as Sir 1/aac 
Newton has ſhewn in the PhiJoſophi- 
cal Tranſa#ions. | 
The Senſations of different Co- 
lours ſeem to ariſe from hence, That 
ſeveral ſorts of Rays do make Vi- 
brations of ſeveral Bigneſſes, which, 
according to their Magnitudes, do 
excite Senſations of different Co- 
lours; much after the ſame manner 
that the Vibrations of the Air, ac- 
cording to their ſeveral Bigneſſes, 
do excite Senſations of different 
Sounds. 
And it is probable that the Har- 
mony and Diſcord of Colours (for 


ſome Colours, as of Gold, Yellow, 


and Indigo, are agreeable to the 
Eyes, and others not) ariſe from 
the Proportions of theſe Vibrations 
propagated through the Fibres of 
the Optic Nerves into the Brain, 
juſt as the Harmony and Diſcords 
of Sounds ariſe from the Vibrations 
of the Air. | 

'CoLUMN, is a kind of a round 


Pillar, compoſed of a Baſe, a Fuft, 


or Shaft, and a Capital, and ſerves 
to ſupport the Entablement. 

Columns are different, according 
to the different Orders, being ca- 
pable of a great Number of Varia- 
tion*, with regard to Matter, Con- 
- i Form, Diſpoſition, and 

5 6 

The Tuſcan, being the ſhorteſt 


N 
and m̃oſt ſimple, according to ſomeꝭ 
is ſeven Models long, comprehend- 
A e Baſe and Gpiral, and di- 
miniſh'd a fourth Part of its Dia- 
meter. ; - 


The Dorich, ſeven and a half, or 


eight Diameters long, and its Baſe 
and Capital are ſomewhat more 
beautified with Mouldings. 2 

The nick Column, nine 8 


ters long, and has its Capital ſet o 


with Voluta's, or curled Scrolls, dif- 
fering in that reſpect from others, 
as well as its Baſe, which is pecu- 
liar to it. | | | 
The Corintbhian, the richeſt of all, 
being ten Diameters in Length, has 
two Rows of Leaves for the Orna- 
ment of its Capitals, with Stalks or 
Stems, from whence ſhoot forth - . 
ſmall Voluta's. | 
The Compoſitz Column, is alſo 
ten Diameters long, and its- Capi- 
tal is made like that of the Corin- 
thian. = 
CoLURES, are two great Circles, 
imagin'd to = through the Poles 
of the World, one of them through 
the Equinoctial Points Aries and 
Libra, and the other through the 
Solſtitial Points, Cancer and Capri- 
corn; they being called the Equi- 
noctial and Solſtitial Colures. 
Co MA-BERENICEs, a Northern 
Conſtellation of fix'd Stars. 
ComBINATION of Quantities, 13 
the manner of finding how many 
different ways they may be varied, 
or taken one and one, two and 
two, three and three, Sc. as 
the Number of Combinations of 
three Quantities abc, two and two 
are three, vis. ab, ac, be. If 
three Quantities are to be combin'd, 
and their Number is only three, as 
abc, then the Number of Combi- 
nations wall be only one, viz. abc; 
and if there are four Quantities 
abcd, and three to be taken, then 
the Combinations will be four, wiz. 
abc, a bd, bed, acd; and if the 
M Number 


27.— 


ä — — 
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COM 1 
Number of Quantities to be com- 
bin'd be called , and « be the Num- 
ber of them to be taken, then the 
Number of Combinations will be 


Ce „ 


I * . 
. &c. For 


4 5 
Example: Let the Number of the 
uantities to be combin'd be 6, and 
let 4 be the Number of them ta- 
ken; then the Number of the 
Combinations will be 
7, et, 
ER Ox - 


ona =+ x 4 * 4 * = 15. 


The Number of all the poſſible 
Combinations beginning from the 
Combinations of every two will be 


g—1 3 as when the Number of 
uantities be 5, then the Number 
the poſſible Combinations will 

be 25—6==26. . 
If à repreſents any Number of 


3 


Quantities, then will 2 


expreſs the poſſible Number of all 


the Variations; as if 2 4, then 


1020 


131 
1 = 340. 
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ComBusrT, a Term in Aſtrono- 
my. When a Planet is not above 
eight Degrees and thirty Minutes 
diſtant from the Sun, either before 
or aſter him, he is ſaid then to be 
combuſt, or in Combuſtion. 
Cours, are Stars, moſt of 
which have Tails, ſuddenly ariſing 
in the Heavens, and appearing for 
ſome time, do a again diſ- 


appear; and all the time that they 


are ſeen, they, like the Planets, 

move every Day ſome certain 

Length in their proper Orbits. 
Ariſietle, and his Followers, ſup- 


them e. the Celeſtial Bodies, 


COM 
poſed that Comets were only Me- 
teors or Exhalations, ſet on fire in 
the higheſt Region of the Air, be. 
low the Moon. And this Opinion 
had ſo far prevailed, that no body 
thought it worth while to write con- 


cerning the uncertain Motions of a 


Vapour or Exhalation ; and fo no- 
thing certain about the Motions of 
Comets can be found trapſmitted 
from them to us. 

But Seneca, the Philoſopher, from 
the Conſideration of the Phznome. 
na of two remarkable Comets of 
his Time, made no ſcruple to place 


and believed them to be Stars of 
equal Duration with the World, 
tho' he could not tell the Laws of 
their Motion; but propheſied that 
After-Ages would find out in what 
Parts of the Heavens the Comets 
wander'd, what and how great they 
were. $ 

Tycho Brahe, in the Year 1577, 
firſt obſerved a Comet, that then ap- 
peared to have no Diurnal Paral- 
lax, and conſequently was not onl 
no Aerial Vapour, but alſo much 
higher than the Moon. And after- ' 
wards Kepler found that the Comets 
moved freely thro' the Orbits of the 
Planets, with Motions very little 
different from right-lin'd ones. And 
Hewelius embracing the ſame right- 
lin'd Motion of the Comets, ob- 


ſerv'd many of them; but com- 


plain'd, that his Calculations did 
not agree to the Matters of Fact 
in the Heavens ; and found that the 
Path of a Comet was bent into à 
Curve-Line towards the Sun. 2 
But from the accurate Obſerva- 
tions of the great Comet of the 
Year 1680, Sir Jaac Newton ſnews, 
in his Principia, that Comets move 
in Conic Sections, having their Foct” 
in the Centre of the Sun, and by 
Rays drawn to the Sun, do deſcribe 
Area's proportional to the Times; 


and ſo, if Comets return in their W- 


Or bits, | 


: * 
- 


1 


- tographia.— Dr. Hock, ' his 
mous Works,— Mr. Cafir!'s_ little 
Tract of Comets — Mr. Sturmins's 
„ Difſertatio de Cometarum Natura.— 


2 
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Orbits, the Orbits are Ellipſes, and 


the periodic Times are to the perio- 
dic Times of the Planets in the ſeſ- 
quiplicate Ratio of the principal 
Axes. But the Orbits of Comets 
are ſo near to Parabola's, that Pa- 


rabola's may be taken inſtead of perf 


them, without any ſenſible Error. 
The Planes of the Orbits of Co- 


mets are always inclined to the 


Plane of the Ecliptic ; and ſome 

. move from Eaſt ro Weſt, ſome from 
Welt to Eaſt, ſome from North to 
South, and ſome from South to 
= 


"The Bodies of: Comets, accord- 


ing to Sir Jaac Newton, are ſolid, 
compact, fix'd, and durable, like 
the Planets, and ſhine by the Light 
of the Sun-Beams reflected from 
them: And the Tail of a Comet is 
only a long and very thin Smoak, 


or Train of Vapours, which the 


Head of the Comet emits from it, 
by being vaſtly heated by the Sun; 
and always appears on that ſide of 
the Comet oppoſite to the Sun. 

-  Fobn Regiomontanus was the firſt 


who has ſhewn how to find the Mag- 


nitude of Comets, their Diſtance 
from the Earth, and their true Place 


in the Heavens; his 16 Problems 


de Cometæ Magnitudine, Longitudine, 


ac Loco, are to be found in an an- 


cient Book publiſhed in the Year 
1544, with the Title of Scripta 
oannis Regiomontani. | | 
. * Writings about Comets, are Tycho 
| Brahe, his Progymnaſmata Aſtrono- 
niæ Inſtauratæ. Kepler, of the 
Comet (in High- Dutch) in the Year 
160%. and de Cometis Libelli tres. 
', —Hevelius's Prodromus Cometicus, 
containing an Hiſtory of the Comet 
of the Year 1664. Alſo his Come- 
poſthu- 


Sir {aac Newton, his Principia 
- Eoile/ephie Naturalis \Mathemat. 


* 


COM 
lib. 3.- Dr. Halley, his Syzp/er 


Cometica, in the Philoſophical Tranſ* 


actions, n. 218. 

Comma, a Term in Muſic, be- 
ing the ninth Part of a Tone, or the 
Interval whereby a Semi- Tone, or a 
ect one exceeds the imperfect. 
This is uſed only in the Theory of 
Muſic, to ſhew the exact Proportion 
between Concords. 

CommanpinG GROUND, in 


Fortification, is ſuch as overlooks 


any Poſt, or ſtrong Place, and is 
of three ſorts : Firſt, a Front com- 


. manding Ground, which is an Height 


oppoſite to the Face of the Poſt; 
which plays upon its Front. Second- 


ly, a reverſe commanding Ground, 


which is an Eminence that can pla 


upon the Back of any Place, or Poſt. 


Thirdly, an Enfilade Commanding 
Ground, which is an high Place, 
that can, with its Shot, ſcour all the 
Length of a ſtraight Line. 
ComMMENSURABLE Magni- 
TUDES, are ſuch as are meaſur'd by 


one and the ſame common Mea- - 


ſure ; as, if the Magnitudes A, B, 


Ay U * — — 
B - — 
— 


the one 5, and the other 3, be 8 
ſur'd exactly by the Magnitude C, 


ſuppoſed to be 1; then the Magni- 
tudes A and B are called Commen- 


ſurable. | BY 
CoMMENSURABLE NUMBERS, 


whether Integers or Fractions, . are 


ſuch as have ſome other Number 
which will meaſure or divide them 
without any Remainder: Thus, 4 
and 6, or Ir and 4 are commenſu- 
rable. 

CoMMENSURABLE ia Power. 
Right Lines, by Euclid, are ſaid to 
be commenſurable in Power, when 


their Squares are - meaſured by 
one and the ſame Space or Super- 


Con- 


ficies. 0 
M 2 


— 2 — — 7 


CouMENSURABLE SuR PDS, are 


ſuch Surds, that being reduced to 


their leaſt Terms, become true fi- 


gurative Quantities of their Kind; 


and are therefore as a rational 


Quantity to a rational one. 
Common Axis, in Optics. See 
Axis. 


'Cammon Divisor, is that 


Number that exactly divides any 


two other Numbers, without a Re- 
mainder. i 
Common MeasuRe, is ſuch a 
Number that exactly meaſures two 
or more Numbers without a Re- 
mainder. 2 
. Common MEASsUAE ( greateh,) 
of two or more Numbers, is the 
reateſt Number that can meaſure 
them; as, 4 is the greateſt com- 
mon Meaſure of 8 and 12. 
Common Ray, in Optics, is a 
Right Line drawn from the Point 
of Concurrence of the two optical 
Axes, thro' the Middle of the 
Right Line, paſſing thro* the Cen- 
tre of the Pupil of the Eye, 
ComPARTITION, in Architec- 


ture, is the uſeful and graceful Di- 


tribution of the whole Ground-plat 
of an Edifice into Rooms of Office, 
Reception, or Entertainment, &c. 
ComPARTMENT, in Architec- 
ture, is a peculiar Square or other 
figur'd Space, (for an Inſcription, 
Se.) mark'd out in ſome orna- 


mental Part of a Building. 


Comyass, in Navigation, is a 
Circle, or Chard of Paſtboard, di- 
vided into thirty-two equal Parts, 
called Rhumbs, or Points, repreſent- 
ing the thirty-two Winds, with the 
initial Letters of their Names ſet to 


them, having a touched Needle or 


Wire fix*d to it underneath, and in 
its Centre a Braſs Cell, or Conical 


Cavity, by means of which it 
' hangs on an erect Pin, ſet up in 
the Centre of another ſuch Chard, 
fitted in a Wooden or Braſs Box, 
with Jambols, or Braſs Hoops; ſo. 


COM 
that during the Motion of the Ship, 
the Chards may be nearly Horizon- 
tal, and the Flower-de- Luce of the 
upper Chard will always point to- 
wards the North. | | 

This Inſtrument, tho' it be fu 
ject to Accidents, is of great uſe in 
Navigation; and all the conſidera. 
ble Diſcoveries of Countries are ow- 
ing to the ſame. | 

The Invention of it, by ſome, is 
attributed to one John Goia, of A. 
malphi, in Campania, in the King- 
dom of Naples; who made the 


Chard thereof to conſiſt only of 


eight Points, wiz. the four Cardinal, 
and four Collateral ones. Others 
ſay it was the Invention of the Peo- 
ple of China. And Gilbert, in Li- 
bro de Magnete, affirms, That Pau- 


us Venetus brought it firſt into Italy 


in the Year 1260, having learned 
it from the Chine/e. And Ludi Ver- 
tomanus affirms, 'That when he. was 
in the Eafſt- Indies, about the Year 
1500, he ſaw a Pilot of a Ship direct 
his Courſe by a Compaſs, faſten'd. 
and framed as thoſe that now are 
commonly uſed. 

And Mr. Barhav, in his Nawi- 
gator's Supply, Anno 1597, ſays, That 
in a perſonal Conference with two 
Eaft-Indians, they affirmed, that 
inſtead of our Compaſs, they uſe a 
Magnetical Needle of fix Inches, 
and longer, upon a Pin in a Diſh 
of white China Earth, filled with 
Water; in the bottom whereof 
they have two Croſs-Lines for the 
principal Winds, the reſt of their 
Diviſions being left to the Skill of 
their Pilots. Alſo, in the ſame 
Book, he ſays, That the Portugueſe, 
in their firſt Diſcovery of the Eafi- 
Indies, got a Pilot of Mahinde, that 
brought them from thence in thirty- 
three Days, within fight of Ca- 
licut. | 

- ComPass Diars, are ſmall Ho- 
rizontal . Dials, fitted in Braſs or 
Silver Boxes for the Pocket, and- 

arg 
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are ſet North and South, by means 
of a Compaſs, or touched Needle 
belonging to them. | 

ComPasses of Proportion, or Pro- 

rtional Compaſſes, are ſuch that 
— two Legs, but four Points, 
which, when opened, are like a 
Croſs, not having the Joint at the 
End of the Legs, as common Com- 
paſſes: And ſome of theſe have 
fixed Joints, others moveable ones; 
upon the Legs of the latter of which 
are drawn the Lines of Chords, 
Sines, Tangents, &c, as on the 
Sector 

Their Uſe is to divide Right 
Lines, and Circles into equal Parts, 
or to perform other Operations of 
the Sector at one opening of 
them. 

CoMPL.EMENT of any Arch or 
Angle, to any other Arch or Angle, 
(as of ninety Degrees, an hundred 
and eighty Degrees, c.) is the 
Arch or Angle, which, together 
with that Arch or Angle, makes up 
ninety Degrees, or a hundred and 
eighty Degrees, So | 

ComMPLEMENT of the Courſe in 
Navigation, is the Number of Points 
the Courſe wants of ninety Degrees, 
or eight Points, that is, of one 
fourth of the Compals. 

CoMPLEMENT of the Courtain, 
in Fortification, is that Part of the 
Courtain which (being wanted) 1s 
the Demi-Gorge. 

ComPLEMENT of the Line of 
Defence, is the Remainder of the 
Line of Defence after the Angle of 
the Flank is taken away. 

CoMPLEMENTS in à Parallelo- 
gram, are the two ſmall Parallelo- 


A B 
foe T7 
Oy 
5 „ 


com. 
rams AGE, FCE, made by 
drawing two, right Lines GE, FE, 
through the Point E, in the Diago- 
nal; parallel to the Sides AB, BC, 
of any Parallelogram ABC D. 
In every Parallelogram theſe 
Complements are equal. 06 to 
ComPosl1TE NuMBERs; are 
ſuch, that ſome Number beſides 
Unity can meaſure; as 12, which 
is meaſur'd by 2, 3, 4, and 6. 
ComPos1TE NumBERs, be- 
tween themſelves, are ſuch that 
have ſome common Meaſure beſides 
Unity; as 12 and 15, which may 


be both meaſur'd by 3. 


ComPyPosIlTE Order, is the fifth 
Order of Architecture; and is ſo 


called, becaule its Capital is com- 


poſed of two Rows of Leaves proper 
to the Corinthian Order, and the 
Voluta's of the ric. This Or- 
der is ſometimes called the Halit 
or Roman, as having been firſt in- 
vented by that People. Its Column - 
is ten Diameters in Height, and 
there are always Dentiles or ſimple 
Modillions to its Cornice. | 
ComPos1T1on, is the reverſe of 
the Analytic Method, or of Reſo- 
lution. It proceeds upon Principles 
ſelf-evident, on Definitions, Poſtu- 
latums, and'Axioms, and a previ- 
ouſly demonſtrated Series of Propo- 
ſitions, ſtep by ſtep, till. it gives a 
clear Knowledge of the Thing de- 
monſtrated. This is what they 
call the Synthetical Method, and is 
uſed by Euclid, Apollonius, and moſt 
of the Ancients. 
ComPosI1T1ON of Proportion, If 
there be two Ratio's, and it ſhall be 
:$ the Antecedent of the firſt Ra- 
tio to its Conſequent, ſo is the An- 
tecedent of another to its Conſe- 
quent. Then, by Conipoſition 
of Proportion, as the Sum of 
the Antecedent and Conſequent 
of the firſt Ratio, to the Ante- 
cedent or Conſequent of the firſt, 


ſo is the Sum of the Antece- 
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his time. 
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dent and Conſeqiient of the ſecond, 


to the Antecedent or Conſequent of 
the ſecond: As, if A: B:: C: D. 
then, by Compoſition, AB: A 
(B) :: CD: C O) 
Comyound Irtereſt, is that Part 
it that treats of the Money pro- 
uced from any Principal, and its 
ntereſt put together, as the Intereſt 
f that Principal becomes due. 
hat is, finding the new Principal 
that is ſtill created by the Increaſe 
of the growing Money at every Pay- 
ment, or rather at the Times when 
the Payments become due, is called 
1 . Intereſt, or Intereſt upon 


ntereſt. 


If R be the Amount for one 


Pound of one Vear, then R will be 
the Amount for two Years, R for 


— + 
three Years, R for four Years, &c. 
As 1 J. is to its Amount for any 
given time, ſo is any propoſed Prin- 
Cipal or Sum to its Amount for the 


Comyround MoT1on, is that 
which is produced by ſeveral For- 
ces conſpiring together; and For- 


ces are {aid to conſpire, when the 


Direction of the one is not contrary 


to the Direction of the other; as 


when the Radius of a Circle moves 
about the Centre, and at the ſame 
time a Point be conceived to go 
forwards along it. 

Whence every curv'd-lin'd Mo- 
tion is a Compound Motion. 

Comround QUuaNTITlIEs, in 
Algebra, are ſuch as are connected 
together by the Signs + and —, 
and are expreſſed by the ſame Let- 
ters more than once, or-elſe by the 
ame Letters unequally repeated ; as, 
aÞb—c, and bh—b, are Compound 
r | 
_ Comround RATIO. The Ra- 
tio that the Product of the Antece- 
dents of two or more Ratio's has 
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to the Product of their Conſequents; 
is called a Compound Ratio: So 6 to 
72 is in a Ratio compounded of 
2 to 6, and 3 to 12. 

The Exponent of a compound 
Ratio is equal to the Product that 
the Exponents of ſimple Ratio's 


produce. | 
As if u be the Exponent of the 


3 f 5 
Ratio F dear of ©; then ill 
| AC 
mn be the Exponent of BPB. or 


of the Ratio compounded of 2 


B 
and Gor i 
If there are never ſo many Quan 
tities, A, B, C, D, E, F, &c. the 


Ratio of the firſt A to the laſt P, 
is compounded of the Ratio's of the 
Quantities being between the Ex- 


tre . A f B C D 
mes, . B C2 D? PE» 
F. Oc. 

Cours gss tox, is the ſqueezing 
of a Maſs of Matter into a leſſer 
Bulk. 

Concave, or Concavity, This 
ſignifies the hollowneſs of any 
thing. 
Concave-Giass, or Lens, is 
one that is flat on one fide, and 
ground hollow on the other; but 
uſually ſpherical. This, by ſome, 


is called a Plans-Concave, and if 


the Glaſs be Concave on both 
ſides, it is called a Double - Con- 
CaVe. 

The Object AB, ſeen through 
a Concave-Glaſs, will appear in 
an ere& Poſture, but diminiſh'd in 
a compounded Ratio of FL * 
GM to GL * FM, ſuppoſing 
F to be the Point to which the 


Ray 


r 


a 


Ray BC tends unrefracted, and G 
the Eye. 


The Rays of the Sun, in their 


Paſſage through a Concave-Glaſs, 
are weakened after the Refraction; 
and ſo the Effect of Concave. Glaſſes 
is contrary to that of Convex ones. 

The confuſed Appearance of a 
Point through any Concave-Glaſs, 
proceeds from the too great Diver- 
gency of thoſe Rays that fall on 
the Eye; and ſo becauſe the more 
remote the Eye is from the Glaſs, 
the leſs will the Rays diverge ; 
therefore, the further the Eye is 


from a Concave-Glaſs, the more 


diſtinct will the Appearance of any 
Object through it be, tho' it will 
be more faint. 


The apparent Place of Objects, 


ſeen through Concave-Glaſſes, is al- 
ways brought nearer to the Eye ; 
and this is the Reaſon why they 
help ſhort-fighted Perſons, or ſuch 
as can ſee nigh. Objects only di- 
ſtinctly. 

ConcenTric Ficures, are 
ſuch as have the fame common 
Centre, 

Concnoip, is the Name of a 
Curve given to it by its Inventor 
Nicomedes, and is thus generated; 


<4 
Draw the right Line and 
AC perpendicular to it . Wos 


E, and from the Point C draw ma- 


ny right Lines, CM cutting the 
ine QQ in Q, and make 
QM = QN, AE = EF, wiz. 
equal to an invariable Line : Then 
the Curve, wherein are the Points 
M, is called the firſt Conchoid ; and 
the other, wherein are the Points 
N, the ſecond ; the right Line QQ 
being the Directrix, and the Point C 
the Pole. And from hence it” will 
be very eaſy to make an Inſtrument 
to 8 the Conchoid. F bs, 
he Line QQ is an Aſymptote 
to both the . which Na 
Points of contrary Flexion. 
If. OM = AE=aEC = 6, 


MR =EP=x, ER= PMA); 


then will a* 2 — 2a* bx TA x* 
= b* x* — 2b + x* + x* y*, 
expreſs the Nature of the ſecond 
Conchoid ; and x - 2bA + y* x* 
+ B $2 4 b* +24* bx + a x*, 


the Nature of the firſt; and ſo both 


theſe Curves are of the third kind. 
The firſt and ſecond Conchoid 
do in reality make but one Curve 


of the third Order, having four in- 


finite Legs and but one Aſymptote 
between them ; and of theſe there 
are three different Species expreſied 
by the Equation, x x yy =— a. 
3 x* . cx*. dx. e. Where @, by 
, d, e, are invariable Quantities, 
the Abſciſs AP is , and the Cor- 
reſpondent Semi-ordinate P M, or 

M 4 . 


M 
* 
n 


„, ye For when the Equation 9 
48 . bax* . cx 2 e. has 
four real Roots, and the two middle 
ones be equal, the Curve will have 
a Node, as at Fig. 2. when three 
Roots of that Equation be equal, 
the Curve will have a triple Point, 


as F, in Fig. 3. and when two of 


the Roots are imaginary, the Curve 
at Fig. 4. will have only four infi- 


nite Legs, Moreoyer, when that 
Equation has three real unequal 
| Roots with the ſame Sign, and the 
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fourth has a contrary Sign, there 
will be another Species expreſſed by 
that Equation, conſiſting of two 
Conchoids and an Oval next to the 
Convex Sides of one of them; and 
when two Roots of that Equation 
be equal (but not the middle ones) 
and the other two real and. un- 
equal; there will be another Spe- 
cies expreſſed by that Equation, 
having a double Point next to the 
Convex Side of one of the Conchoids. 
And, Iailly, when that Equation 
has all its Roots real, unequal, and 
with the ſame Sign, what is expreſ. 
ſed by the Equation will be two 


Ovals, ſo that the Equation x x yy 


= — ax*. bx. cx*. dx. e. ex- 


preſſes fix different Species of Curves, 


The firſt three of which will be de- 
ſcribed by what has been ſaid a- 
bove ; for if in the firſt Fig, the 
Line EF be taken greater than 


EC; the Conchoid of Fig. 2. will 


be had. If EF be=EC, that of 
Fig. 3. will be had; and when EF 
is leſs than EC, that of Fig. 1. or Fig, 
4. will be had, a 
Sir {aac Newton, in the latter 
Part of his Algebra, tells us, That 
this Curve was uſed by Archimedes 
and other Ancients in the Conſtruc- 
tion of ſolid Problems ; and he 
himſelf prefers it before other 
Curves, or even the Conic Sections 
in the Conſtruction of Cubic and 
Biquadratic Equations, on account 
of its Simplicity and eaſy Deſcrip- 
tion, ſhewing therein the manner of 
their Conſtruction by help of it. 

 ConcreTENvumBERs, are thoſe 
that are applied to expreſs or de- 
note any particular Subject ; -as 

Men, 2 Pounds, &c. Whereas, 1 
nothing be connected with the Num- 
ber, it is taken abſtractly or uni- 


verſally; as 4 ſignifies only an Ag- 


gregate of four Units, be they Men, 

Pounds, or what you pleaſe. 

_ ConcuRRinc, or ConGRUENT 

FicvuREs, in Geometry, are ſuch, 
ln ab 5 
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as being exactly laid upon one ano- 


mer, will exactly meet, and cover 
one another; and therefore it is a 
received Axiom, that plane Figures, 
exactly covering one another, are 
equal among themſelves. 
© ConDENSATION, is when any 
Maſs of Matter is thruſt into a leſs 
Bulk than it was before, by means 
of Cold. | = 
Cones. If the immoveable Point 
8 be taken without the Plane, in 
which the Circle VX is deſcrib'd ; 


and if the indefinite right Line S Z, 


drawn through that Point, moves 
quite round the Circumference of 
that Circle, then that Line will 
generate a Superficies, and the Solid 
contain'd under the Baſe, or Circle 
VXY ; and that Part of the Su- 
8 between the Baſe and the 
ertex, or Point 8, is called a Cone; 
and if the Line SD, or Axis be at 
right Angles to the Plane of the 
Baſe, the Cone is called a right one; 
but if it be oblique, as in the ſecond 
Figure, the Cone is called an ob- 
lique or ſcalene one. . 

Euclid, in his Eleventh Book, 
gives a Definition of a Cone that is 


not general, it being only of a right - 


angled Cone ; for he ſays a Cone 
1s produced by the Revolution of 
the Plane of a right-angled Triangle, 
about the perpendicular Leg remain- 
ing at reſt. : | 

I. Every Cone is one third Part 
of the Cylinder, having the ſame 
Baſe and Altitude; and fo the Soli- 


Uty of any Cone is equal to the 


3 


CON 


third Part of its Altitude. 
2. All Cones ſtandi 

ſame Baſe, and being een the 

3 Parallels, are equal to one an- 
er. | 


. The Gn of a right 
PS. 4 not taking in the = 


equal to a Triangle, whoſe Baſe is 
the Periphery, and 
Side of the Cone. 
4. Of all Cones ſtanding upon 
the ſame Baſe, and being between 
the ſame Parallels, (that is, having 
the ſame Altitude,) the Superficies 


of that which is the moſt oblique, 


is the greateſt, and ſo the Superh- 
cies of the right Cone is the leaſt ; 
but the Proportion of the Superficies 
of an oblique Cone to that of a 
right one, or which is all one, the 
Compariſon thereof to a Circle, or 


the Conic Sections, has not yet been 


determined. 

Dr. Barrow, in his Geometrical 
Lectures, was the firſt who has 
ſhewn how to find a plane Curve 
Superficies equal to the Surface of 
an oblique Cone, which plane Su- 
perficies will be bounded by a Curve 
of the third Order; ſo that the Sur- 
face of an oblique Cone cannot be 
found, but by the Quadrature of a 
2 contained under a Curve of 

e third Order, and right Lines: 
for if the Altitude of the Cone be e, 
the Diſtance from the Centre of the 
Baſe to the Point in its Plane, u 
which the Perpendicular falls be 6, 
and any Abſciſs of the Baſe begin- 
at the Centre be call'd x. and 
a4 
of the Part of the Surface of the 
oblique Cone will be = — 


PET —2aabx+4* ; _ 
aq - XxX 


it is impoſſible to compare the Fluent 
of this with any of the Conic Sec- 
tions, It may indeed be compar'd 

8 to 


Altitude the 


a acc be = d; the Fluxion 


Area of its Baſe, multiplied into one 
upon the x 
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to Part of the Superficies of a right 


Cylinder, (whoſe Baſe is the Baſe of 


the Cone) made by cutting the Cy- 
linder thro? by: the Periphery of an 
Hy perbola moving parallel to itſelf, 
and at a given Diſtance from the 


Baſe of the Cylinder; the Semi-tranſ- 
verſe Axis of which Hyperbola is = 


uy 24 


Vr. 


aa, and the Semi- conju- 


5. The Centre of Gravity of a 
Cone is three fourths of the Axis 
1 2 ſrom 7 8 # 

ONE e 4, in Cs, are 
all the Rays that fall — any 
Point of an Object upon the Surface 
of any Glaſs, having its Vertex in 
that Point, and the Glaſs for its 
Baſe. | 
Corvus ED Vislon. See Viſſon. 
Co vB, a Term in Architecture. 
See Apophygee. 

8 85 ITY of Geometrical Fi- 
gures, See Concurring. | 
Conic SEcCTIONs, are Curves 
made by cutting a Cone by a Plane, 
and leaving out the Circle and Tri- 
angle; are three in Number, iz. 
— Ellipſis, Hyperbola, and Para- 
bola. | 

Theſe Curves being all thoſe of 
the ſecond Kind, or Order, are of 
vaſt uſe in Mathematics. See more 
of them under the words Ellipſis, 
_ Hyperbola, and Parabola. 

The moſt ancient Treatiſe upon 
Conic Sections, is, that of Apollonius 
Pergæus, containing eight Books; 
the four firſt of which have been 
oftentimes publiſn'd. But Dr. Hal- 
tey's Edition has the whole eight. 
3 in lib. 7. Collect. Mathemat. 
ſays Euclid wrote four Books of 
Cavica, which Apollonius afterwards 
ſtole and publiſhed as his own, with 
four more Books added to them. — 
Amongſt the Moderns, there is My- 


| . 
| 


tionibus Conicts.— De 


c ON 


dorgius de Sectionibus Conicis.— Gr, 


gory St. Vincent's Quadratura Circyli 
O Setionum Coni 10 Libris compre- 


ben ſa. De la Hire's 2 * de Set- 
it's Eli. 


menta Cur warum. Dr. Vallibs 


Conic Sections. — De Þ Hoſpital's 
Analytical Treatiſe of Conic Sec. 


tions, and their Uſe.— Milners 
Elementa Sectionum Conicarum noa 


Merbodo demonſirata.— Mr. Simpſon's 


Conic Sections. Mr. Mules Conic 
Sections; and many others ſcarcely 


worth while to mention. 


ConjucaTE Ax IS of an Ellipfc, 
is the ſhorteſt of the two Axes ; and 
in the Hyperbola it is a mean Pro- 
portional between the tranſverſe 
Axis and the Parameter. 

ConjJuGaTE DIAMETERS of ax 
Elligfis, or Hyperbola, are two Dia- 
meters ſo drawn, that one of them 
is parallel to the Ordinates of the 


other. 


. ConjucaTtE HYPERBOLA s. 
If there be two oppoſite Hyperbola's, 


AM, am, whoſe principal Axis is 


un. 


74 
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NX 


the Line Aa, and Conjugate Axis 
the Line B35; and if there be two 
other Hyperbola's, whoſe principal 
Axis is the Line B&, and conjugate 
one the Line Aa, then theſe four 
Hyperbola's are called Conjugate 
Hyperbola's, the two former oppo- 
ſite ones, being Conjugates to the 
latter, 

ConjuNncTION, in Aftronomy, 


is the Meeting of the Stars and 


Planets in the ſame Degree of the 
Zodiac, and is either apparent or 
Frue. 
GE Co x- 
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ConJuncTion apparent, is when 
a right Line ſuppoſed to be drawn 
through the Centres of the two 
Planets, does not paſs through the 
Centre of the Earth, but through 
the Eye. | 
ConjUuNCTloN true, is when 
that right Line being produced, 


. paſſes through the Centre of the 


Earth. | 

Co x oi d, is a Solid produced by 
the Circumvolution of a Section of 
the Cone about its Axis, and may 
be either a | 


* 


Co x oip Elliptical. See Spberoid. 


Co Nx op Hyperbolical, See Hy- 
ſerbolical Conoid. | 
Conoip Parabolical. See Para- 


bolical Conoid. 


The Sections of all Conoids, 
made by Planes cutting them, will be 
the ſame as the Sections of a Cone. 

ConscRIBED, the ſame with 
Circumſcribed. Which ſee. 

ConsEcTARY, is a Deduction, 
or Conſequence, drawn from a pre- 
ceding Propoſition; and is the 
fame with Corollary. 

ConSEQUENT, in Mathematics, 
is the latter of the two 'Terms of a 
Ratio : As ſuppoſe the Ratio be of 
A to B, then B is faid to be the 
Conſequent. 

Co Nso LE, in Architecture, is an 
Ornament cut upon the Key of an 
Arch, which has a Projecture or 
jetting, and upon occaſion, ſerves 
to ſupport little Cornices, Buſts, and 
Baſes. | | | 

Co NsoN AN E, in Muſic, is the 
Agreement of two Sounds, the. one 
grave, and the other acute, being 
compounded together by ſuch a 
Proportion of each, as proves a- 
greeable to the Ear. . 

An Uniſon is the firſt Conſonance, 
an Eighth the ſecond, a Fifth the 
third ; and then follows the fourth, 
and the Thirds and Sixths, Major 
and Minor«-+ There are other Con- 
lonances, being the Doublets, or 


CON 
other Repetitions of the former. 
But there can be only ſeven or eight 
ſimple Conſonances, the pi ones 
being the Uniſon, Eighth, and Fifth, 
with their Compounds. 

Cos TAN T QUuanTITIEs, are 
ſuch that remain the ſame, while 
others increaſe, or decreaſe. So the 
Semi -· diameter of a Circle is a con- 
ſtant Quantity ;' for while the Ab- 
ſciſs and Semi-Ordinates increaſe, it 
remains the ſame. | 

ConsTELLATION, or A4ſteri/m, 


is a Company of fixed Stars, ima- 


yore (by the Ancients) to repre- 
ent the Name of ſomething, and 
commonly called by the Name of 
that thing. Of theſe there are 
forty-eight, twenty - three being 
Northern, and twenty-five Southern 
ones. . 
Some Zealots have been ſo vain, 
as to attempt the changing the 
Names of the Conſtellations, in 
giving them Appellations taken 
rom the Scriptures, as venerable 
Bede, and Julius Schillerius, who 
called, for Example, Aries, Peter ; 
Taurus, Andrew; Andromeda, the 
Sepulchre of Chriſt ; Hercules, the 
wiſe Men coming from the Eaff ; the 
great Dog, Dawid, &c. | 
And Wezgelius, a quondam Pro- 
feſſor of Mathematics at Geneva, 
in his Cælum Heraldicum, has tranſ- 
ferred the chief Princes of Europe 
into the Heavens; as the Great 
Bear is changed into the Elephant 
of the Kingdom of Denmark, &c. 
But this Boldneſs ought not to 
be approved of ; which, inſtead of 
being uſeful, will beget Confufi 
in Aſtronomy : For the Names an 
Signs of the Ancients are to be re- 
tained, not only becauſe there can- 
not be better ones put for them, 
but that the Writings of Aſtrono- 
mers, that have been as yet publiſh'd, 
may be underſtood, and the Obſer- 
vations of the Ancients compared 
with thoſe of the Moderns. 8 
oN 


ON 
Cons rtrarion, is when the 
Parts of any Body acquire a cloſer 
Texture than what they had be- 
fore. | | 8 

ConsTRICTI1ON, is the crouding 
the Parts of any Body cloſe to- 
gether, in order to Condenſation. 

_ __ConsTRUCTION of Equations, 

in Algebra, is the finding the un- 
known Quantities or Roots of an 
Equation, either by ſtraight Lines, 
or Curves. _. ' 

1. All imple Equations, or thoſe 
of one Dimenſion, may be conſtruct- 
ed, by reſolving the Fractions that 
the. unknown Guantity is equal to, 
into proportional Terms. ; 

2. All Quadratics may be con- 
ſtructed by means of a right Line, 
and a Circle. rags 7 
3. All cubic or biquadratic Equa- 
tions may be conſtructed by means 
of a Circle, or a given Parabola, or 
Hyperbola. | 

4. All Equations may be con- 
ſtructed by the InterſeQion of two 
Loci. And the moſt ſimple Loci 
that will conſtruct an Equation, may 
be found thus: Extract the ſquare 
Root of the higheſt Power of the 
unknown Quantity, and if there be 
no Remainder, then each of the two 
Loci muſt be of the ſame Number 
of Degrees as there are Units 
contained in that ſquare Root. 

But if there be a Remainder, the 
fame is equal, leſs, or greater than 
the ſquare Root: If it be equal, or 
leſs, the Degree for one of the 
Loci will be the Root itſelf; and 
for the other, that Root plus Unity. 
If the Remainder be greater than 
the Root, then the Degree of both 
the Loci ſhall be the Root plus 

Inity. 

Al if it were required to find the 
1 ſimple Loci that will conſtruct 
an Equation of 12 Dimenſions, the 
2 Root thereof is 3, and the 

emainder is 3; whence, a Locus 


of the third Degree, and another of 


| 
| 
| 
| 


CON 


the fourth, will conſtruct the Equa. 
tion. Moreover, to find the two moſt 
ſimple Loci, that will conſtru& an Go 
Equation of 37 Dimenſions, having | 


extracted the ſquare Root of 3), fac 
which is 6, the Remainder will be n 
15 ee . than 63 therefore one * 
of the Loci muſt be of the 6th, and 1 
the other of the 7th Degree. And * 
theſe Loci will do for Equations of _ 
8, 39, 40, 41, and 42 Dimenſions. 
b Francis — ys, his Canonica * 
Recen ſione ¶ ectionum Geometricarum, 2 


and Marinus Ghetaldus, in his Opus 
poſthumum de Reſolutione & Conpof. WY ** 
tione Mathematica, as alſo Deſcartes, 
in his Geometria, have ſhewn how 
to conſtrut fimple and quadratic 
Equations. Deſcartes too, has ſhewn 
how to conſtruct cubic and biqua- 
dratic Equations, by the Interſec- 
tion of a Circle and a Parabola. So 
alſo has Mr. Baker, in his Clavis 
Geometrica. But the genuine Foun. 
dation of all theſe Conſtructions was 
firſt laid and explained by Renazus 
Sluſius, in his Meſalabium, part 2. 
This Doctrine is alſo pretty well 
handled by De la Hire, in a little 
Treatiſe, entitled, La Conffructiun 
des Equations Analytiques, joined to 
his Conic Sections. Sir {/aac Neau- 
ton, at the End of his Algebra, has 
pow the Conſtruction of cubic and 
21quadratic Equations mechanically; 
and by the Conchoid and Ciſſoid, 
as well as the Conic Sections. See 
alſo, Dr. Halley's Conſtruction of 
cubic and biquadratic Equations; 
as alſo Mr, Colſon's, in the Phileſo- 
phical Tran actions; and the Mar- 
quis De Þ HoſpitaPs Traite Analytique 
des Sections Coniques, | 
ConsTRUCTION, in Geometry, 
is the drawing ſuch Lines as are 
previouſly neceſſary for the making 
any Demonſtration appear more 
plain and undeniable. 
ConTaAcT, is when one Line, 
Plane, or Body, touches: another; 


and the Parts that do thus touch, 


Dial, a 
lubſtila 


% 
are called the Points, or Places of 
Contact. i 
ConTicvuirTy, is 
face of one 1 touching that of 
t Co 


only the Sur- 


another. But Continuity is the im- 
mediate Union of the Parts which 
compoſe any natural Body; ſo that 
one cannot tell where one begins, 
and another ends. 

ConTicuous ANGLEs, in Geo- 
metry, are ſuch as have one Leg 
common to each Angle; and are 
ſometimes called adjoining Angles: 
As the Angles 2 
CBD, DBE; DBE, E BA, are 
contiguous Angles. 

IT © ; 


The Sum of any two contiguous 
Angles is always equal to two right 
Angles. | 

CONTINENT, in Geography, is 
a great Extent of Land, compre- 
hending ſeveral Regions and King- 
doms ; and which is not interrupted 
or ſeparated by Seas. Of theſe 

bere are reckoned four, viz. Europe, 
Aa, Africa, and America. 

ConTinGENnT LINE, the ſame 
With Tangent Line. This Line, in 
Dialling, is ſuppoſed to ariſe from 
the Interſection of the Plane of the 
Dial and Equinoctial; and is ſo 


8 3 * „ e 


called, becauſe it is a Tangent to a 
Circle, drawn upon the Plane of the 
Dial, and is at right Angles to the 
lubſtilar Line. 

, ConTINUAL PROPORTIONALS. 


f there be ſuch a Series of Quanti- 
ties, that the firſt is in the ſame 
Proportion to the ſecond, as the 
kcond to the third, and the third 


o the fourth, and the fourth to the 
" ifth, and ſo on, they are called con- 
a nua P roportionals, | | 


ABC, CBD;- 


CON 
ConTinutD QUANTITY, is 
that whoſe Parts are inſeparably 
Joined and united together, ſo that 
2 cannot diſtinguiſi where one 
1 and another ends. | 
-onTRA-MURE, in Fortification, 
is a little Wall built before another 
Partition-Wall, to ſtrengthen it, ſo 


that it may receive no Damage from 


the adjacent Buildings. | 
ConTRAaATE-WHEEBL, is that 
Wheel in Watches, which is next to 
the Crown, whoſe Teeth and Hoop 
lie contrary to thoſe of the other 
Wheels ; from whence it takes its 
Name. es 
ConTRAVALLATION, or the 
Line of Contravallation, in Fortiſi- 
cation, is a Trench guarded with a 
Parapet, and uſually cut round a- 
bout a Place by the Beſiegers, to ſe- 
cure themſelves on that He, and to 
ſtop the Sallies of the Gariſon. It 
is without Muſket - ſhot of the 
Town; ſo that the Army formin 
a Siege, lies between the Lines o 
Circumwvallation, and Contraval- 


"lation. 


ConTrRE-Queus D*'YRONDE, a 
Term in Fortification, the ſame as 
Counter-Saballogabꝰs. Tail. 2 

Cox vEROINS, (or Convergent) 
Rays, in Optics, are thoſe Rays 
that, iſſuing from divers Points of 
an Object, incline towards one ano- 
ther, till at laſt they meet, and 
croſs, and then become diverging 
Rays ; as the Rays AB, CB, do 
converge till they come to the Point 
B, and then they diverge, and run 


off from each other in the Lines 


Con- 


%%% _... Han 
__ ,Converse,in Mathematics. One the former caſe is greater, or leſs, 
Propoſition is called the Converſe of according to the greater or leſs Di- 

another, when, after a Concluſion ſtance of the radiating Point. 
is drawn from ſomething ſappoſed in 4. If an Object be in the Focus 
the converſe Propoſition, that Con- of a convex Glaſs, and the Eye on 
eluſſon is ſuppoſed ; and then that, the other ſide of the Glaſs, the 
which in the other was ſappoſed, is Object will appear ere&t and di- 

now drawn as a Concluſion from it. As ſtinct. 

thus; when two Sides of a Triangle 52 The Images of Objects, op- 
are equal, the Angles under their poſite to a Lens, any how convex, 
Sides are equal; and on the con- are diſtinctly painted and inverted 
verſe, if thoſe Angles are equal, in the Focus thereof. Þ 
8 Sides are equal. | 6. The Image ba of an Object 
.Convex-GLass, or Lens, is a AB, delineated in the Focus 4, of 
Glaſs that has one of its Superficies a convex Glaſs, is to the Object it- 
plain, and the other ſpherically ſelf, as to Diameter, in the Ratio di 
convex. 'This, by ſome, is called of the Diſtance of the Image Ca, A: 
a. Plano-Convex. to the Diſtance of the Obje& CD, 0 
1. If AGB be a Convex Glaſs, 7. If the Eye O be in the Axis of 50 
be 
Re 
an 


1 Saf... 


F the Focus of Parallel Rays, 2 convex Lens, but between the 
| Focus d and the Lens, the Object 


will appear in an ere& Poſition, but 


F | 0 augmented, as to Diameter, in a. 
* 1 Ratio compounded of the Diſtance 7 
| 8. 2 of the Point F, to which the Ray Sy 

| C4 | RB. Fr. Ge 

; N 5 # 3G | - 

* ( 

b . | 2 1 M11 8 thr 

| Wu TE pot 

Lab the Centre of the Glaſs, then — : 3 
| il FD=2CG — 36 D. And . : tha 
o if two thirds of the Thickneſs > : | 7 

F D be ſo ſmall, as to be neglected, 1 E an 
| s often happens, then will Parallel | ond | _ 
Rays unite at the Diſtance of the 1 0 0 
laſs's Diameter, whether the flat 04 : 120 
r convex Side of the Glaſs be SS 4 kay 
| urned towards the luminous Body. 7 'E 72 I 
| 2. If KE be a Glaſs Convex both 105 5 
1 double Convex, and 7. whi 
| ways, or a dou x, 1 hos 
| C, O, be the Centres of the Con- f : | 8 
| vexities, and F the Focus of Paral- FT ; , ” 
[| lel Rays falling upon the Glaſs, | |: Kos 
Li then will KO TCE: 2 OE :: + uy - 
| KO: PK. | 7 : 1 9 
3. The Focus of diverging Rays . * 
is farther diſtant from the Glaſs 7 Wal 
than the Focus of Parallel Rays; : 


oY. 
21 


and the Diſtance of the Focus in 


— 


˖ 


COR 
B E tends unrefracted from the 


Lens EL, to the Diſtance of the 


Eye OL, from the ſame; and of 
OD, the Diſtance of the Object 
AB, from the Eye to the Diſtance 
FD of the ſame Object, from the 
Point to which the Rays tend unre- 


fracted, that is, FL: OD :: OL 


: FD. | . | 
8. And if the Eye O be beyond 
the Focus, the Point F will fall be- 


yond the Object; and then FL: 
FD :: OD: OI. : 

9. If the Object AB be ſo far 
diſtant from the Glaſs, that the 
Ray BE, refracted to the Eye O, 
diverges from the Point F in the 
Axis, between the Glaſs and the 


Object, then it will appear inverted, 


and the apparent Magnitude wall 
be to the true Magnitude, in the 
Ratio compounded of FL to F D, 
and of OD to OL. | 

CoPERNICAN SYSTEM of the 
World, is the ancient Pythagorean 
Syſtem, which Nicho/as Copernicus, a 
German, in a Treatiſe publiſh'd in 
Latin about the Year 1566, revived, 
after it had been for many Years 
thrown out of doors ; and it ſup- 
poſes, that the Earth and the Pla- 
nets revolve about the Sun, which 
ſtands ſtill, as their Centre; and 
that the diurnal Motion of the Sun 
and fixed Stars is not real, but 
imaginary, arifing from the Motion 
of the Earth about its Axis. 

CoRBE1Ls, in Fortification, are 
little Baſkets about a Foot and an 
half high, eight Inches broad at 
the bottom, and twelve at the top; 
which, being filled up with Earth, 
are commonly ſet one againſt ano- 
ther upon the Parapet, or elſewhere, 
leaving certain Port-Holes, from 
whence to fire upon the Enemy 
under Covert. 5 

Cox BET, in Architecture, is a 
ſhort Piece of Timber, placed in a 
Wall, with its End ſticking out fix 
or eight Inches; and the under 


- Part of this End ſticking out is ſome- 


COR 


times cut into the Figure of a Boul- 
tin, Ogee, and ſometimes of a Face, 
&c. the upper Side being flat. 

The Corbets are uſually placed, 
for Strength's ſake, juſt under the 
Semi-Girder of a Platform, and 
ſometimes under the Ends of Cam- 
ber-Beams, | 

Cor CaroL1, an Extra-Conftel- - 
lated Star in the Northern Hemi- 
ſphere, ſituated. between Coma Be- 
renices and Ur/a Major, fo called in 
Honour of King Charles II. 

Cox Hyprz, a Fixed Star of 
the firſt Magnitude in the Conſtel- 
lation Hydra. Its Longitude is 142 
deg. 49 min. Latitude 22 deg. 23 
min. and Right Aſcenſion 133 deg. 
20 min. : 

Cor LEONIs. 
Baſfilicus. © | | 

Cox Do, in Fortification, is a 
Row of Stones, made round on the 
Outſide, and ſet between the Wall. 
and the Fortreſs, which lies aſlope, 
and the Parapet, which ſtands per- 
pendicular, after ſuch a manner, 
that this Difference may not be of- 
fenſive to the Eye; whence thoſe 
Corders ſerve only as Ornaments, 
ranging round about the Place, being 
only uſed in Fortifications of Stone- 
Work : For in thoſe made with 
Earth, the void Space is filled up 
with pointed Stakes. | 

CoRDs, in Muſic, are the Sounds 
produced by an Inſtrument or Voice. 

CoRINTHIAN ORDER, of Ar- 
chitecture, being the fourth Order, 
is the richeſt and the moſt delicate 
of them all, and was invented by 
an Architect of Athens. Its Capital 
is adorned with Rows of Leaves, 
and of eight Voluta's, which ſup- 
port the Abacus. The Height of its 
Column is ten Diameters, and its 
Cornice is ſupported by Modillions. 

Co NEA, 1s the hinder external 
Tunic of the Eye, being like a pel- 
lucid Horn, very firm, of a * 

cal, 


See Regulus, or 
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cal, or rather ſpheroidical. Figure, 
ſtandin 
Put of the Ball of the Eye, and 
conſolidating the Eye and Scleroti- 
ca. | 
Cornicnae, or Cornice, is the 
third and higheſt Part of the Enta- 
blature, and commonly ſignifies the 
uppermoſt Ornament of any Wain- 
ſcot, &c. in regard to the Pillar; 
and is different, according to the 
different Orders of Architecture. 
In the Tu/car it is without Orna- 
ment; and this Pillar, of all others, 
Has the leaſt Mouldings. The Do- 
rie is adorn'd with Dentils, like the. 
Tonic, and which ſometimes has its 
cut into-it. The Corin- 
thian Pillar, of all others, has the 
moſt Mouldings, and thoſe very often 
cut with Modillions, and ſometimes 
 Dentils. The Compoſite has its 
Dentils and Mouldings cat, with its 
Channels or Chamferings under its 
Platfond. | 24a 
_ Cornisn-Rinc A Gun, is the 
next from the Muzzle-Ring back- 
wards. | | | 
CoROLLARY, or ConſeFary, is a 
Conſequence drawn from ſomething 
that has been already demonſtrated ; 
'as, when it is demonſtrated, That 
too Semi- circles can cut each other 
But in one Point, therefore it follows 
from thence, That tau whole Cir- 
cles can cut one another but in two 
Points. 
- Corona, in Architecture, is 
properly the flat and moſt advanced 
Part of the Cornice, called by us the 
Drip, becauſe ir defends the reſt of 
the Work from Wind and Water. 
But by Vitruvius it is often taken 
for the whole Corn ice. 
| Corona BoREALISsS, or the 
Northern Gariand, a Conftellation in 
the Northern Hemiſphere, conſiſting 
of about twenty Stars. 
| Cokona MRRIDIONALISs, 2 
Southern Conſtellation, of thirteen 
Stars. 


out behind the remaining 


Corus cis, in Natural Phi. 
loſophy, ſignify the minute or ſmall 
Parts of a Body. And 


Cox rusculAR PHILOSOPHY, 


is the Explanation of Things, and 
giving an Account of the Phæno- 
mena of Nature by the Motions and 
Affections of the minute Parts of 
Matter. OY . 

. CoripoR, in Fortification, is 
the Covert- Way lying round about 
the whole Compaſs of the Fortifica- 
tions of a Place, between the Out- 
ſide of the Moat and the Palliſadoes. 

Corvus; a Southern Conſtella- 
tion, conſiſting of ſeven Stars. 

_ Co-Secanr, is the Secant of an 
Arch, which 1s the Complement of 
another, to go Degrees. 

Co-SiNE, is the Right Line of 
an Arch, which is the GSetipleſhit 
of another, to go Degrees. 

_ CosmocRaPaHr, is a Deſcription 
of all the ſeveral Parts of the viſible 


World, according to their Numbers, 


Poſitions, Motions, Magnitudes, and 
their other Properties. 

Co TAN GEN, is the Tangent of 
an Arch, which is the Complement 
of another, to go Degrees. 

Co-VERSED SINE, is the re- 
maining Part of the Diameter of a 
Circle, after the Verſed Sine is taken 
from it. | | 

Cover T-Way, in Fortification, 
is a Space of Ground level with the 
Field, on the Edge of the Ditch, 
about twenty Foot broad, ranging 
quite round the Half-Moons, an 
other Works, towards the Country. 

This 1s otherwiſe called Coridbr, 
and has a Parapet raiſed on a Level, 
together with its Banquets and Gla- 
cis, which from the Height of the 
Parapet mutt follow the Parapet of 
the Place, till it is inſenſibly loft in 
the Field. It has alſo a Foot-Bank. 

One of the greateſt, Difficulties in 
a Siege, is to make a Lodgment on 
the Covert-Way, becauſe the Be- 
ſieged uſually pal liſado it along the 

Middle, 


Ea 
Middle, and under mine it on all ſides. 
This is called the Caunterſcarp, be- 
cauſe it is on the Edge of it. 
_Covinc-CoRNICE, is ſuch a 
Cornice, that has a great Caſemate, 
or Hollow in it, Which is common! 
lathed and plaiſter'd — 
Sprockets, or Brackets. Ts 
Couxr- WE EL, is a Wheel in 
the ſtriking Part of a Clock, moving 
round once in twelve or twenty-four 
Hours. This by ſome is called the 
Locking-Wheel, becauſe it has com- 
monly eleven Notches in it at un- 
equal Diſtances from one another, 
in order to make the Clock ſtrike, 
and it is driven round by the Pinion 
of Report. 1 
_ CounTER- APPROACHES, are 
Works made by the Beſieged, to 
hinder the Approach of the Enemy ; 


and when they dehgn to attack them 


in Form. | 
CounTER- BaTTERY, is one 
raiſed to play againſt another. 
CounTER-BREAsT-Wokk, the 
ſame with Fa/ſe Bray. 
CounTER-FogTs,. are certain 
Pillars and Parts of the Walls of a 
Place, diſtant from fifteen to twenty 
Foot one from another, which are 
advanced as much as poſſible in the 
Ground, and joined to the Height 
of the Cordon by Vaults, to ſupport 
the Way of the Rounds, and part of 
the Rampart; as alſo to fortify the 
Wall, and ſtrengthen the Ground; 
but are not now of much Uſe, unleſs 
in large Fortifications. 
CounTEr-Fucus, in Muſic, is 
when the Fugues proceed contrary 
to one another. | 
CounTEeRrR-GuaRDs, in Fortifi- 
cation, are large Heaps of Earth, 
in figure of a Paraper, raiſed above 
the Moat, before the Faces, and 
the Point of the Baſtion, to preſerve 
them; and then they conſiſt of two 
Faces, making an Angle-Saliant, 
and are parallel to the Faces of the 
Baſtion. | 


CARER -. 

. CovnTrer-Mineg, is a ſubterra- 
neous Paſhge, made by the Beſieged. 
in ſearch of the Enemy's Mine, to 
give air to it, to. take away the 
Powder; or by any cther means to 
fruſtrate the Effect of it. | 

CounTEerR-PaRrT,' a Term in 
Muſic, only denoting one Part to be 
oppoſite to another: As, the Baſe is 
ſaid to be the Counter-part to'the 
Tredl..: .. an 

Couxnręx-Potr, is the old 
manner of compoſing Pieces of Mu- 
ſic, before Notes of different Mea- 
ſures were invented; which was, to 
ſet Pricks or Points one againſt an- 
other, to denote the ſeveral Con- 
cords. The Length or Meaſure of 
which Points was ſung according to 
the Quantity of Words or Syllables 
whereto they were applied. 

CounTERSCARP, is that Side of 
the Ditch that is next to the Coun- 
try; or properly the Talus that 


| ſupports the Earth of the Coyert- 


Way; tho' by this Word is under- 
ſtood often the whole Covert- Way, 
with its Parapet and Glacis. And 
ſo it muſt be underſtood, when it is 
ſaid, The Enemy laaged themſelves on 
the Counter ſcarp. 
CounTER-SWALLOWS-Tailr, 
is an Outwork in Fortification, in 
the figure of a ſingle Tenaille, 
wider towards the Place, that is, ac 
the Gorge, than at the Head, or 
next to the Country. 
CouxrERER-TENOR, one of the 
mean or middle Parts of Muſic, be- 
ing called ſo, becauſe it is oppoſite 
to the Tenor. | 
Covurss, in Navigation, is that 
Point of the Compals, or Coaſt of 
the Horizon, on which the Ship 1s 
to be ſteered from Place to Place; or 
it is more properly the Angle that 
is made by a Tangent to the Meri- 
dian, and an infinitely ſmall Part of 
a Rhumb-Line at the Point of Con- 


tact. 
N Coun 


* 


C R O 
Cov RTINE, or Courtain, in For- 
rification, is the Front of the Wall 
between the Flanks of two Baſtions ; 
or the longeſt Straight Line that 
runs round the Rampart, drawn 
from one Flank to the other, being 
border'd with a Parapet five Foot 
high, behind which the Soldiers 
ſtand, to fire upon the Covert-Way, 
and into the Mat. 
Cronicat. See Acronical. 
Cross-MuLTIPLICATION, is 
a Methad, uſed by Workmen, of 
caſting up ſuperficial Dimenſions of 
Feet, Inches, and Parts, by firſt 
ſetting down'a Length taken in Feet 
and Inches, and ſetting the Feet 
and Inches of another 3 by 
which the former Length is to be 
multiplied, directly under the Feet 
and Inches of that Length; and 
then multiplying the Feet by the 
Feet, and (croſs-wiſe) the Inches 
of one Length by the Inches of the 
other, and dividing the Sum of the 
Proda by 12, and multiplying the 
Inches by the Inches, and dividing 
them by 144. | e 
 CRoss-STaFF, or Fore-Staff, is 
a Mathematical Inſtrument of Box, 
r Pear-Tree, conſiſting of a ſquare 
taff, of about three Foot long, 
aving each of the Faces thereof 
ivided like a Line of Tangents, 
nd four Croſs-Pieces of unequal 
engths to fit on to the Staff, the 
alyes of which are as the Radius's 
the Agent Lines on the Faces 
the Staff. This Inſtrument is 
ſed in taking the Altitudes of the 
Celeſtial Bodies at Sea. 
CrossIERs, are four Stars in fi- 
pu of a Crols, ſerving thoſe that 
fail in the Southern Hemiſphere, to 
find the South Pole. 
| Crorcner, a Term in Muſic, 
being the fifth Note of Time. 
| Crown, in Geometry, is a plain 


Ring, included between two con- 


centric Peripheries, and the Area 


CRY 


its Breadth by the Length of the 


Middle Periphery. 1 

CROWNED Horn-Work, is a 
Horn- Wort with a Crown-Work be- 
fore it. Py 

Crown-Posr, is a Poſt which, 
in ſome Buildings, ſtands upright in 
the Middle, between two principal 
Rafters, and there goes Struts or 
Braces from it to the Middle of each 
uam. f 
 CrRown-WHeeL of @ Watch, is 
the upper Wheel next to the Bal- 
lance, which by its Motion drives 
it, and in Royal Pendulums is called 
the Sewing-HW heel. ata 

CrRown-Worxs, in Fortification, 
are certain Bulwarks advanced to- 
wards the Field to gain fome Emi- 
nence, conſiſting of a large Gorge, 
and two Wings that fall on the 
Counterſcarp near the Faces of the 
Baſtion ;, ſo that they are defended 
by them, and next to the Field ſhew 
an entire Baſtion, being between two 
Demi-Baſtions, the Faces whereof 
look towards one another. 
 CaysTALLINE Humour of the 
Eye. This Humour lies immediately 
next to the Aqueous within the 
Opening of the Tunica Uvea, and, 
like a Glaſs ppt over a Hole, col- 
les and refracts the Rays of Light 


falling upon it, being very pellucid, 


in figure of a Lens unequally Con- 
vex. | 
Kepler, in Paralip. in Vitellionen, 
cap. 5. pag. 167. thinks, that the 
foremoſt Side of the cryſtalline Hu- 
mour is the Segment of a Spheroid, 
8 by the Revolution of an 
llipſis about its Axis; and the 
hinder Side, the Segment of an 
hy perbolic Conoid, made from the 
Revolution of an Hyperbola about 
its Axis. 
But Schottus, in Libro de Univer. 
Nat. S Art. part 1. lib. 2. pag. 68. 
ſays, That the cryſtalline Humour 


is not of the ſame Figure in all 


Men, and even in the ſame Perſon, 
i 


| Shereot will be had by multiplying 


— 
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it varies according to his Age; for 
it is more round in ſome than others, 
and in a Perſon of full Age it is 
turgid, but in old Age it is almoſt 
„ | X 

CuBaTuRE of à Solid, is the 
Meaſuring the Space contained in 
it, or the finding the ſolid Content 
of it. 

CuBE, 1s a ſolid Body, conſiſting 
of fix equal Sides, Being all Squares. 
The Solidity of any Cube is found 
by multiplying any one of its Sides, 
or Faces by the Height. 

Cubes 'are to one another, in the 
triplicate Ratio of their Diagonals, 
or of the Sides of their Faces. 

Cunt-RooT.of any Number or 
Quantity, is ſuch a Number or 
Quantity which, if multiplied into 
itſelf, and then again the Product 
thence ariſing by that Number or 
Quantity, (being the cube Root,) 
this laſt Product ſhall be equal to 
the Number or Qgantity whereof it 
is the ciibe Root; as 2 is the cube 
Root of 8, becauſe two times 2 is 
4, and two times 4 is 8; and a+ 6 
is the cube Root of 2 + 3 abb + 
36a +63. | 

Every cube Number has three 
Rootsz one real Root, and two 
imaginary ones: as the cube Num- 
ber 8 has one real Root 2, and two 
imaginary Roots, vis. V — 3 —1 
and  —3 +1. And, generally, 
if a be the real Root of any cube 
Number, one of the imaginary Roots 
of that Number will be 
a * — 3 4 4 ; 

2 8 — , and the other 


—— 
Sr 195 

Cuzic E VAT TOM, in Algebra, 
is ſuch an one wherein the unknown 
Quantities ariſe to three Dimen- 
ſions; as x3 = a3 — 43, or x3 + 
r , or x? + fxx—abx 
= mmu-+pqr, &c. 


CUB 


All cubic Equations have 'three 


Roots, either all real, or one real, 
and two imaginary. 


All cubic Equati 
duced to this Form, x3 + gx +r 


= 0; wherein the ſecond ferm is 


wanting; and they may be extracted 
if 5 be affirmative, or even negative, 


provided that 27 be not greater 
than x. ? 

If x33 +px —9q = 0 be a cubic 
Equation, which has always two 
imaginary Roots, ſince is negative, 
and the real Root be wanted: ſup- 
poſe x = # + ; then will z be = 

3 13 


A 


7 V 476 4 55 . And 


ſince 2 — 4 = x3 therefore if 


the ſaid known Value of « be put 


for the ſame in this Equation, we 
ſhall have the Value of x in known 
Terms. In like manner, when 9 is 
affirmative in the given cubic Equa- 
tion, and it has two imaginary 


Roots, which is when 4 99 is greater 


43 | 
than 7 the Value of « will be = 


Ld TiO PORE and 
| „ ä 

ſo there will be a real Value of x 
But when all the Roots of the given 
cubic Equation are real, they cannot 
be found by this means; becauſe in 

; 8 | 
this Caſe 177 — 27 will be a ne 


tive Quantity, and ſo its ſquare 

oot is an impoſlible Quantity. But 
theſe Roots may be found by the 
Tables of Sines or the Triſection of 
an Arch of a Circle. ; 
Firſt find the Sine which is to the 


Radius, a9 4 to V 4 þ, and 
"0 4 having 


ons may be re- 
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Having found the Degrees of the 


Arch anſwerable thereto, take 3 
part of thoſe Degrees, and double 
the Sine of them; then, if a fourth 
Proportional be found to this double 
Sine, + bp, and the Radius; that 
fourth Proportional will be one Va- 
lue of x in the cubic Equation x3 
< x = 0. 

The real Root of a cubic Equa- 
tion x3, px. ꝙ = o, whoſe two others 
are imaginary, may be otherwiſe 
found thus : let the Sine of the third 
Term px be I, then the Difference 
between two mean Proportionals 


between 44 + V 999 


WW. 4 | "_ 
| 39 , V 999 
2 5 b 4 P 5 P. 


will be the Value of x. And if the 
Sine of p x be —, the Sum of thoſe 
mean Proportionals will be the Va- 
he of x. Or ſuppoſing a = V 3þ 
and p = op the Difference or Sum 
of two mean Proportionals between 
> + VaaEZh and — 3 + 
Vaa - will be the Value of x. 
Cs fe FoorT of any Subſtance, is 


8 much of it as is contained in a 


ube, whoſe Side is one Foot. 
CuBic Hyperbola, is a Figure 
preſſed by the Equation x * = a, 
3 two Aſymptotes, and con- 
fitting of two Hy perbola'e, lying in 
the adjoining Angles of the Aſymp- 
totes, and rot in the oppoſite An- 
gles, like the Afollonian Hy perbola; 
being otherwite called by Sir Jaac 
Neauton in his Enumeratio Linearum 
Tertii Ordiris, an Hyperboliſmus of 
a Parabola; and is the 65th Species 
of his Lines, according to him. 
_ CuBpic NumnsBzk, is that Num- 
ber which is produced by multiply- 
Ing any Number by itſelf, and then 
again the Product by that Number; 
as, 27 is a Cubic Number, ſince 


ub Parabola b 


CUB 


3 multiply in 3, produces 9; and 


again, 3 multiplying 9, produces 


The Difference of two cube Num- 
bers, whoſe Roots differ by Unity, 
is equal to the Aggregate of the 
Square of the Root of the greater, 
double the Square of the leſs, and 
the leſs Root. Ts 

CusBic PaRaBOLA, a Curve as 


BCD of the ſecond Order, having 


* 


two infinite Legs CD, CB, tendin 
contrary ways, And if the Abſciſs 
AP, x, touches the Curve in C, the 
relation between AP (x) and PM ) 
is expreſſed by the Equation y = 
ax?. Gx. cx. d. or when A falls 
in C, by the Equation y == @ a3. 
which is the moſt ſimple Equation 
of the Curve. | 
If it be required to deſcribe the 
a continued 
Motion, you may do it thus, by 
means of a Square and the equilate- 
ral Hyperbola : Thro' a given Point 
A, draw the Right Line CAB, and 
DAE at right Angles to it, and 
draw FAG at half right Angles to 
CAE or DAB, andlet DE, BC 
be Aſymptotes to the 1 
Hyperbola's HFI, K GL; then 


take a fingle Square M A N, and 
a dcouble one DM PN. Faſten the 


Angle of the ſingle Square MAN in 
the Centre 4, ſo as to be moveable 
about the ſame. Then if the Leg 
DP of the double Square be moved or 
Nid along the Aſymptote DAE, _ 

a 
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at the ſame time the Interſection of 
the Leg AN of the fingle Square, 


and the Leg PN of the double 
1 moves along the Curve KL 
of the equilateral Hy perbola; the 
Interſection M of the other Leg 
AM of the fingle Square, with the 
Leg Þ M of the double Square, will 
deſcribe the Part A M of the cubical 
Parabola: And if the Interſection 
* of the Sides of the fingle and 
double Squares be moved along the 
other oppofite Hyperbola HFI. 
the Inter ſection mz of the other Sides 
will defcribe the other Part A of 
the cubic. Parabola. 

O: gerauiſe, by means of Points. Let 
ABC be an Iſoſceles Triangle, and 


B D perpendicular to the Baſe AC. 
Take any Point M ia the S B C. 


\ 


CUB 


and draw the right Line AM; from 
M draw the Perpendiculars MN ard 
MP to BD and AC. Draw NO 
parallel to A M. Then if P Q be 
made 
will be one Point thro' which the 


cubical Parabola muſt paſs. And 


after the fame manner may any 
number of Points be found. There 
are ſeveral other ways of finding 


Points of the cubical Parabola; as, 

by means of two Squares, by means 

of the common Parabola, &c.. But 
let this be ſufficient. 

In the c.bical Parabola, if AQ 
be the Axis, and Q N the Baſe, and 


R M be parallel to AQ ; then will 
RM be always as CN -R. 
Alſo in the ſecond Figure, if the 


Right Line A P cuts the cabical 


Parabotz AB CM in three Points 


A, B. C. and from any Paint P be 


drawn the Right Line or O dinate 
PM, cutting the Curve in on? Point 


Mony then will PM be always 
as the folid AP x BY x CP; which 
3s an eſſential Property of this 
Curve. 


equal to NO, the Point Q_ 
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nd hence it is eaſy to conſtruc 
- a cubic Equation x3 + @ax= 63 
by the Interſection of this Curve, 
and a right Line. See the Con- 
ſtr: tion of a cubic Equation by 
means of the cubic Parabola, and 
a right Line by Dr. Vallis, in his 


Algebra : As alſo the Conſtruction 


of Equations of fix Dimenſions, by 
means thereof and a Circle by Dr. 
| Halley, in a Lecture formerly read 


at Oxford. 


CUR 


| e Curve of this Parabola can- 
* rectified, not even . 
of the Conic Sections. 
Circle may be found equal to the 
Curve Surface ng by the 


But a 


Rotation of the Curve AM about 
the Tangent AP to the principal 
Vertex A. | 

Let MN be an Ordinate, and 
MT a Tangent, at the Point M; 
and let PM be parallel ta AN. 


Divide MN in the Point O, in 
ſuch manner that MO be to ON 
as TM is to MN. Then a mean 

roportional between IM + ON 
and 4 of AN will be the Semi- 
Diameter of a Circle equal to the 
Superficies deſcribed by that Ro- 
tation. | 

The Area of a cubic Parabola, 
is three fourths of its circumſcribing 
arattelogram. 

Cuzo-Cuss, the ſixth Power. 

Cusgo-Cuso-CuBr, the rinth 
oer. 8 
CULMINATION of à2 Star, in 
ſtronomy, is the Paſſage thereof 
ver the Meridian: And ſo a Star 
is faid to culminate when it paſſes 
ver the Meridian. | 
CUuLVERING, a Species of Ord- 
nce; of which there are three ſorts, 
wiz, the Extraordinary, the Ordi- 

ary, and the laſft-fized Culvering. 
_ CuLrverinG Extranrdinary, is 
five Inches and a half in Bore, thir- 


teen Foot long, weighs four thou- 


of the Ball ſeventeen Pounds 


ſand eight hundred Pounds. Its 
Load is about twelve Pounds, and 
it carries a Shot of five Inches and 
a half in Diameter, weighing twenty 
Pounds. BF ia 
CuULvzRING Ordinary, weighs 
four thouſand five hundred Pounds, 
and twelve Foot long : eee a 
ve 
Ounces. | ; 
CUuLVERING of the leaſt ſize, 
1s five Inches in Bore, eleven Foot 
long, weighing about four thouſand 
Pounds, carries a Shot three Inches 
and a half in Diameter, weighing 
fourteen Pounds nine Qunces. 
Cuntus. See Wedge. 
CuRRENTS, are certain progreſ- 
ſive Motions of the Waters of the 
Sea in ſeveral Places, either quite 
down to the bottom, or to a certain 
determinate Depth ; and theſe carry 
the Ships faſter, or elſe retard their 
Motion, according as the Current 
ſets with or againſt the Ship's 


* 


Motion. 


Cux- 


CUR 


-Cunsor, in Mathematical In- 


ſtruments, is any ſmall Piece that 
ſlides ; as, the Piece in an Equinoc- 
tial Ring-Dial that ſlides to the 
Da 
little Ruler or Label of Braſs, bein 


divided like a Line of Sines, and 


ſliding in a Groove along the mid- 
dle of another Label, repreſenting 
the Horizon in the Analemma, 1s 
called a Curſor. 

Cx TAT ED D1sTANCE, is the 
Diſtance of the Place of a Planet 
from the Sun reduced to the E- 
cliptic. | 8 

CURTATION, is the Difference 
between the Diſtance 'of a Planet 
from the Sun, and the curtated Di- 
ſtance. | | 

CurvaTuRE. This ſignifies 
Crookedneſs. | 

Curves, the ſame as Crooked. 

_ _Cvurvss, in Geometry, are ſuch 

Lines, which running on continually 
in all Directions, may be cut by one 
right Line in more Points than one. 
Or which include a Space with one 
right Line, either returning into 
themſelves or making infinite Ex- 
curfions. | 

Curves are divided into Algebrai- 
cal, or Geometrical, and Tranſcen- 
dent. And Geometrical ones into 
thoſe of the firſt, ſecond, third, Tc. 
Order : See the Word Geometrical 
Curve, Expreſs Writings upon 
Curve Lines, beſides the Conic Sec- 
tions, are Archimedes's De Spiralibus. 
— Dr. Barrow's Lectiones Geometri- 
<©,— Sir Jaac Newton's Enumera- 
tio Linearum tertii Ordinis,— Ster- 
ling's Aluſtratio traftatus Domini 
Nexwtoni de Lineis tertii Ordinis.— 
Mr. Mac-Laurin's Geometria Orga- 
nica.—Mr. Brakonridge's little Trea- 
tiſe of Curves.— There are beſides, 
ſeveral ſmall Diſcourſes upon Curves, 
in the Aa Eruditorum, the Me- 
moires de Þ Academie Royale des 
Sciences, &C. | 


Two of the Uſes of Curve Lines are 


of the Month. Likewiſe the 


Ci3 Jo: 

to. ſolve Problems by. their. Inter- 
ſections, and to conſtruct Equations: 
As if the Problem of Ward, in his 
Young Mathematician's Guide, about 
the May-pole upon a Hill, was to 
be conſtructed geometrically ; the 
eaſieſt and — natural way of 
doing it, would either be by an 
Ellipſis, whoſe focal Diſtance is 
the given Baſe, and tranſverſe Axis 
the Sum of the Sides of the Tri- 
angle, and a Square whoſe angular 
Point is moveable about one Focus, 
and Ruler moveable about the other 
Focus. Or elſe by deſcribing a Curve 
form'd (by moving a Square about 
a given Point upon a Plane, and a 
Ruler about another given Point 
upon that Plane, in ſuch manner 
that the Ruler always paſſes through 
a given Point in one ſide of the 
Square) with the Interſection of the 
Ruler and the other ſide of that 
7 and then taking a Thread 
of the given Length, doubling it, 
and putting it about che given Points 
upon the Plane, and moving it 
titely about till the Point ſtretch- 
ing it falls in the ſaid Curve. 

r. Wallis, in chap. 70. of his 
Hiſtory of Algebra, ſays, that Equa- 
tions of 5 or 6 Diameters, may be 
conſtructed by two Conic Sections. 
And if higher Equations are to be 
conſtructed, there muſt be more Co- 
nic Sections uſed to the Performance. 
But here the Doctor is miſtaken, as 
is now well known by a Geometri- 
cian even of the ſecond Claſs; 
whence it is plain, the Doctor did 
not well underitand this Doctrine. 

Cur-BASTION. See Baſtion. 
Cu vE TTR, in Fortification, is a 
deep Trench about four Fathom 


broad, which is commonly ſunk in 


the middle of the great dry Ditch 
till you come to Water, and ſerves 
both to prevent the Befiegers Min- 


ing, and alſo the better to keep off 
the Enemy. 


CYCLE, is a perpetual Revolv- 
| N 4 t. en 


0e 


* of certain Numbers, which ſue- 


ceſſively go on from the firſt to the 
laſt, and then return again to the 
firſt, and ſo circulate perpetually. 
There are three principal Cycles, 
wiz. the Cycle of Iudiction, the Cy- 


ele of the Moon, and the Cycle of the 


Vr: 5 e 
CYCLE of Indifion, is a Revo- 
lation of fifteen Years, which firſt 
began the third Year before Chriſt. 
- Chronologers diſagree about the 
Time that the Cycle of Indiction 
began; and alſo — the Uſe 
that the Romans invented it for: 
But, according to vulgar Computa- 
tion, the Year of Chriſt's Nativity 
was the third of this Cycle; and 
thus we are certain, that it was e- 
Rabliſhed by Conflantine in the Year 


If you ſubtrat 312 from the 


Vear given, and divide the Remain- 


der by 15, and what remains, omit- 


ting the Quotient, is the Year of 
the Roman Indiction; or if 3 be ad- 
ded to the given Year, and the 
Sum be divided by 15, the Remain- 
der, omitting the Quotient, will be 
the Vear of the Indiction. | 


eco. 
- CycLE of the Moon, is a Revolu- 
tion of nineteen Vears, which be- 
gan one Year before Chriſt, in which 
pace of time the new-and. full 
Moons returht to the fame: Days of 
the Julian Year they were on be- 


fore, and ſhe begins again her Courſe 
Reno; $76 £5 1 nnngh 
The Cycle of the Moon, after 


three hundred/and twelveYears, will 
not reftore the new and full Moons 


to the ſame. Day of the Julian 


Vear, but there will be an Error of 
one whole Day . Vis. | 

CYCLE of the Sun, is a Revolu- 
tion of twenty-eight Years, in which 
time the ' ſame Dominical Letter 
comes about again in the ſame Or- 
der, and Leap Years expire, and 
the 29th Year the Cycle begins a- 

ain. — 

The Uſe of this Cycle is to find 

the Dominical Letter, which may 


be had from the following Table, 


when the Cycle of the Sun for a 

iven Vear is known; but this is 
ound by adding 9 to the given 
Year, and dividing the Sum by 28 
for the Remainder is the Cycle 
ſought. a 


x 
1 


| 


| 4 Table of the Cycle of the Sun, with the Domini 
|  fering io it. 


| 
cal Letter an- 
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, CycLo1p, or Trochoid, is a Curve; 


PEI 
got” 


ABC deſcribed by the given 


Point @ in the Periphery of a Cir- 
cle, while the Circle rolls along a 
right Line, as AC from the Point 
A, where the Curve begins, to the 
Point C, where it ends. | 

1. The Cycloid ts a Curve of the 
mechanical kind ; for the Relation 
of its Ordinates, (they being ſup- 
poſed 


ae 


poſed ſtraight Lines, ) and Ab- 


ſciſſa's cannot be expreſſed in finite 


terms. -_ 
2. If PI. be drawn parallel to 
A D, the Semi-Baſe of the Cycloid, 
then will PM be equal to B M, 
the Arch of the generating Circle; 
and fo if the Arch BM be taken 
for an Abſciſs, and the right Line 
P M for a Semi-Ordinate, and BM 
=x, PM), the Nature of the 
Cycloid will be expreſſed by this 
Equitian; & .. 

3. The Cycloidal Space, or the 
Space ABCD contain'd under the 
Curve of the Cycloid and the Baſe, 
is the Triple of the generating 
Circle. ©; FE 

4. The Length of any Arch AP, 
of a Cycloid, is equal to four times 
the verſed Sine of half the Arch 
4 H, of the generating Circle be- 
tween the deſcribing Point à and 
the Baſe of the Cycloid z whence 
the Length of the whole Cycloid 1s 
equal to four times the Diameter of 
the generating Circle, | 

Some of the French (amongſt whom 
is Mr. Paſcal) will have this Curve 
to be firlt taken notice of, and pro- 
poſed to the Conſideration of the 
Geometricans of thoſe times by 
Father Mer ſennus in the Year 161.5. 
But Torricellius, (in Lib de Motu 
Grawvium, publiſh'd Ann. 1644.) ſays 
Calilæs mention'd it 45 Years be- 
fore, vis, Anno 1599.——Torricellius 
firſt ſhew'd the cycloida! Space to 
be three times the generating Cir- 
cle (tho' Mr. Paſeal will have Mr. 


Roberwal to be the firſt) — The 


Solid generated by the Rotation of 
that Space about its Baſe to the 


CC YC 
fcribeg Cylinder; hut does not give 
it, no more than the Demonſtration 
of the Ratio's aforeſaid, except that 
of the firſt. Honoratus Fabry, in 
Syhopfes Geom. gives us a ſhort Trea- 
tiſe of the Cycloid, wherein you 
have four ways of demonſtrating 
the firſt of the Theorems above 1 
as alſo the Demonſtrations of all the 
reſt, with ſeveral other Theorems 
about the Centres of Gravity of _ 
the cycloidal Space, Sc. which he 
himſelf ſays, he found out before the 
Year 1658. OST. 
Me learn from the Preface of Dr. 
Wallis's Treatiſe of the Cycloid, 
that Mr. Paſcal, in the Year 1658, 
propoſed publickly at Paris, altho? 
without any Name, the two fol- 
lowing Problems as a Challenge, to 
be ſolved by the Mathemattcians 
of Europe, with a Reward of twenty 
Piſtoles for ſo doing; which were 
to find the Pimenſion of any Seg- 
ment of the Cycloid. cut off by a 


right Line parallel to the Baſe, and 


the Solid generated by the Rotation 
of the ſame about the Axis; arid 
about the Baſe of that Segment. 
Which ſet the Doctor upon writing 
the ſaid Treatiſe upon that Curve, 
being a much better and compleat 
piece than any Authors who wrote up- 
on the Cycloid before him: for he 
gives the Surfaces of the Solids gene- 
rated by the Rotation of the cycloidal 
Space about its Axis, and — its 
Baſe, and other Determinations of 
the Centres of Gravity, &c. Here 
he ſays too, that Sir CHriſſopher 
Wren, Anno 1658, was the firſt who 
found out a right Line equal to the 


Curve of the Cycloid ; and Mr. 
Huygens in his Horolog, Ofcillat. 
mentions himſelf as the firſt Inventor 
of the Segment of a ' Cycloidal 


r- circumſeribing Cylinder to be as 5 
a to 8.— About the Tangent parallel 
at to the Baſe, as 7 to 8.— About the 


he Tangent parallel to the Axis, as 3 Space, made by drawing a right 
to 4.— He alſo ſays, that he could I ine parallel to the Baſe at the 
he I tell the Ratio of the Solid generated Diitance of 4 the Axis of the Curve 
on IF by the Rotation of the cycloidal from the Centre, being equal to a 
Pl Space about its Axis to the circum- right-lin'd Space, wiz. to a regular 


: [4 * — 


en 
Hexagon inſcribed in the generatin 
Cirele. \ whoſe — is — 
be ſeen in Wallis's ſaid Treatiſe.— 
There are ſeveral other Authors 
who ſpeak of the Cycloid, as Mr. 
'  Farnat, Mr. Bernoulli, here and 

there in the Ada Eruditorum, Mr. 
de la Hire, c. too many to men- 
tion; and in the Memoirs of the 
| Royal: Academy of Sciences at 
Paris, Ann. 1706, you have the 
Doctrine of Cycloids, or rather 
Epicycloids, generated . by Curves 
revolving upon themſelves.— This 
is the Curve that the Centre of Oſ- 
cillation of a Pendulum moving in, 

will deſcribe any Arches of it all 
in the ſame time, and a Body falling 
in it from any given Point above to 
another (not exactly) under it, will 
come to this Point, in a leſs time 
than in any other Curve, paſſing 
thro' thoſe two Points. 

Cv onus, the Swan, a Conſtel- 
tion in the Northern Hemiſphere. 
| CYLINDER. If any indefinite. 
right Line $Z, being without the 
Plane of the Circle VX V, moves 
about the Circumference of that 
Circle always parallel to itſelf, until 


W 


voy 


r 
IXI 


it be returned to the ſame Place 
from whence it went, then the inde- 
finite Solid contain'd under the 
Baſe or Circle VX V, and the Su- 
perficies generated after this man- 
ner by te right Line 8 Z, is cal- 
led a Cylinder, and the ſaid Super- 
ficies is called the Superficies of it; 
and if the Line S Z be perpendicu- 
lar to the Plane of the Baſe, the 


Cylinder is called a right one; but 
if not, an oblique or ſcalene one. 
1. The Section of every Cylinder 


by a Plane oblique to its Baſe, is an 


Elli pſis. | : 

2. The Superficies of a right Cy- 
linder is equal to the Periphery of 
the Baſe, multiplied into the Length 
of its Side. 

3. The Solidity of a Cylinder is 
equal to the Area of its Baſe, mul- 
tiplied into its Altitulle. 

+ Cylinders of the ſame Baſe, 
and ſtanding between the ſame Pa- 
rallels, are equal. | 

5. Every Cylinder is to a Sphe- 
roid inſcrib'd in it, as 3 to 2. 

6. If the Altitudes of two right 
Cylinders be equal to the Diame- 
ters of their Baſes, thoſe Cylinders 
are to one another as the Cubes of 
the Diameters of their Baſes. 

CyLINDRICAL SPECULUM, is 


a Cylinder of poliſh'd Metal ; be- 


ing either convex or concave. 

The Images of formous Objects, 
ſeen by the Reflexion of the Sur- 
face of a convex cylindrick Specu- 
lum, are render'd deformed ; and 
vice verſa the Images of deformed 
Objects appear formous ; ſo that a 
Figure altogether confuſed, ſeemin 
to be drawn without any manner 0 
Intent, being placed horizontally 
near one of theſe Cylinders, will 
appear in the Surface of the Cylin- 
der the Face of a Man, or any other 
formous Figure. But then the con- 
fuſed Figure muſt be firſt drawn ac- 
cording to Art. 

If parallel Rays fall after ſuch a 
manner in the Superficies of a con- 
cave Cylinder, as to cut its Axis at 
right Angles, and their Inclination 
to the Speculum be leſs than fixty 
Degrees; after the Reflection, they 
will be united in a right Line, = 
rallel to the Axis, being at a Di- 
ſtance leſs than one fourth Part of 
the Diameter. | 

The Rays AB, AD, which, * 

the 


{ 


concave and convex, having 


DAC 


the ſame Point A of the Axis, fall 


in the ſame Periphery HI of a con- 


{ 


H 


— 


C 
| 


* 
A 


cave Cylinder, after the Reflexion, 
are united in the Point F, ſo far di- 
ſtant from C, the Centre of the 
Circle, in the Periphery whereof the 
Reflection is made, as the radiating 
Point A is diſtant from it. 

CyYMATIUM, a Member of Ar- 
chitecture; whereof there are two 
ſorts, viz. the Doric and the Lesbic. 
The Doric is a Member that has a 
Concavity leſs than a Semi-circular 
one, and a Projecture equal to half 
the Altitude. 
the 
Projecture equal to half the Alti- 
des. 

'CynosvRa, a Conſtellation con- 
fiſting of ſeven Stars, being other- 
wiſe called Ur/a Minor. | 

CyPHER, or nought, noted thus, 
(o); is that which being put be- 
fore a Figure, ſigniſies nothing, (un- 


leſs in Decimals, where it augments, 


being put before, in the ſame pro- 
portion, as when put after Integers.) 
But after a Figure, it increaſes it by 
tens; and ſo on, ad infinitum. 


— 


D. 


ACTYLONOMY, the 
Art of numbering on the 
Fingers, Or Ee FF 


The Lesbic is both 


DAY 
Da po, a Term in Architecture, 


uſed by ſome Writers, for a Dye, 
being the Part in the middle of the 
Pedeſtal of a Column, between its 
Baſe and the Cornice. | 
 Daity MoTiox of a Planet. 
See Diurnal Motion. 

DaxxenzD Room. This is the 
ſame as Camera Obſcura; being a 
Room darkened all but in one little 
Hole, having a Convex-glaſs in it 
to tranſmit the Rays of outward 
Objects to a Piece of Paper, or white 
Cloth in the Room. 

Dark Tgur, by ſome Writers, 
is the Name of a ſmall portable Ca- 
mera Obſcura. 

Dara, is the Term, in Mathe- 
matics for ſuch Things or Quanti- 
ties as are given or known, in order 
to find out other things thereby, 
which are unknown. pon eG 

Davis's 8 the com; 
mon Sea - Quadrand, or Back-flaff. 

Dax, is either natural or arti- 


ficial. 


Day (NarTvRaAL,) is the Space 
of Time determin'd by the Motion' 
of the Sun round the Farth in 
twenty-four Hours, and begins at 
twelve at Night. | 

Day ( ARTIFICIAL,) is the 
Time between the Sun's Riſing and 
Setting. The Length of this varies 
in different Places of the Earth; 
for under the Equinoctial the Arti- 
ficial Days are but twelve Hours 
long, and under the Poles they are 
half a Vear. | 


The Natural Day is alſo called. 
Civil, becauſe it is by divers Na- 
tions reckon'd divers ways. The 
. Babylonians began to account their 
Day from the Sun-riſing : 


Fews and Athenians from the Sun- 
ſetting, whom the Ttalians now fol- 
low, 3 their firſt Hour at 
Sun-ſet. The Egyptians began at 
Midnight, as we account the Aſtro- 
nomical Day; but the Umbri began 
it News; | 
Decacos, 


—̃ V— 


5 2 > > 2 = "WOE ITS 
a r 222 * 2 
—ͤ—ũ— ñ —— — — . 
ED 
- —_ 3 — ä jꝑ[— —ͥͤ T 
2 44 * * 
* 4 


„ 


—— —ů —— — 
* „ 2 - 


m———__— at 


an ow 3 66 ISPS — 
— — —_— 


* 0 8 * * 
n * 


DIES” 
22 


DE O 
Dacapon,,inGeometry, is 2 


lane Figure of ten Sides, and ten 


Angles ; and if all the Sides are 
equal, and all the Angles, it is cal- 
led a regular Decagon; and it ma 


be inſerib'd in a Cir ele. 
8 92 


If AB be the Side of a regular 
Decagon inſcrib'd in a Circle, and 
it de continued out to C, ſo that 
C=AD, then will AB: BC :: 
BC: AC. e 
If „ be the Radius of a Circle, 
then will Zr: — r, or 


* . 
* \ 5 


T be the Side of a 
2 


Jecagon infcrib'd in that Circle. 

If the Side of a regular Decagon 
1, the Area thereof will be nearly 
69 3 whence as 1 to 8.6, fo is 
nearly the Square of the Side of any 
given Decagon to the Area of that 

cagon. | 

 Decrtmar Fractions, are 
fuch that have 10, 100, 1000, 
2e000, &c. for their Denominator z 
as, p- 18G · 1888, Wes & c. and 
tbe Numerators, for Brevity and 
Caonventency fake, are commonly 
exprets'd by 2 Point, or Comma, 
ſet on the left Hand on. * 
FW 34. F and . 346 is 
Ades the Deno . 


Reg ionremta unt was the firſt that 
ned Decimal Fraftions in the Con- 
Aruction of the Tables of Sines, a- 
dont A. D. 1464. 5 
As Cyphers fee en the right 
| Hand of Integers de increafe the 


35s bur 


minators being 


DE 
Value of them decimally, as 2, 20, 
30, Sc. fo when ſet on the left 
Hand of Decimal Fractions, they 
decreaſe the Value decimally, as 5 
t 


. O5 .005 Sr. But (et on the le 
Hand- of Integers, or \on the right 


Hand of Decimal Fractions, they 


ſignify nothing, but only to fill up 

void Places. Thus, 5000 or oog. 
Va 4 - 

Arithmetical Operations may be 


rwe, ay rm by Decimal 


ractions than by Vulgar Fractions, 
becauſe the Denominators being o- 
mitted, the Rules of Addition, Sub- 
traction, Multiplication, and Divi- 
ſion, are performed as in whole 
Numbers, regard being had to the 
Pointing, which is eaſy: Vet, hy 
theſe, Operations will not always 
come out exactly true; but you 
may come as near the Truth as 
poſſible, by bringing out more Fi- 

ures. 

Dzc1ſnar Scales, are, in ge- 
neral, any Scales upon a ſquare 
Rule, that are divided decimally, 
being Scales of Money, Weights, 
Meaſures, made from Tables bear- 
ing thoſe Names, and ſerve readily, 
by Inſpection only, to few you the 
Decimal Frattion that properly 
belongs to any Part of Money, 
Weight, or Meaſure, Fc. 

Declan ( ArPARENT,) 
is the Diſtance of the apparent 
Place of a Planet from the Equi- 
noctial. 9 | 

DEecLinATiON e 
any Star, or Point 
is its Diſtance from the Equator, 


ihe Sw, 55 


meafur d in the Arch ef a great 


Circle, perpendicular te the Equa- 
tor. R: S C's Place 2: S. gresteſi 
Declination. S. of bis preſent De- 

clination. hs 
The greateſt Declination of the 
Sun, or of the Felepric, was Grit, 28 
we know af, obſerved by Py:beas, at 
Jaffikæ, about three hundred and 
twenty -faur Fears before Cbrig ; who 
- oblerewgy 


the Heavens, 
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DEC . 
obſerving that the Height of a 
Gnomon was to the Shadow of it, 
when the Sun was in the Meridian, 
as, 31951 to goooo, from thence 
concluded the Sun's greateſt Decli- 
nation to be 23 deg. 52 min. 41 
ſec. And Gaſſendus found the Sol- 
ſtitial Shadow of the ſame Length, 
as it had been obſerved by Pytheas, 
near two thouſand Years before : 
Aud ſo he concluded, that the Sun's 
greateſt Declination, or that of the 
Ecliptic, is conſtant. But from a 
compariſon of the ſeveral Obſerva- 
tions concerning this matter, the 
Sun's greateſt Declination is com- 
monly accounted 23 deg. 30 min. 
DECLINAaTION of the Sea-Com- 
paſs, or of the Needle, is its Varia- 
tion from the true Meridian of any 
Place. See congerning this in Mr. 
Lowthorp's Abridgment of the Phi- 
leſophical Tranſactions, Vol. 2. chap. 
. Pag. 607. £& ſeq. And in Fa- 
ther NoePs Ob/ervationes Mathem. 
& Phyfic. cap. 8. p. 108. & /egg. 


DgecLinaTion (TruUE,) is the 


Diſtance of the true Place of a 
Planet from the Equator. 
_ DecLinaTion of 2 Vall, or 
Plane for Dials, is an Arch of the 
Horizon, contained either between 
the Plane and the prime vertical 
Circle, if you reckon it from the 
Eaſt or Weſt ; or elſe between the 
Meridian and the Plane, if you ac- 
count it from the North or South. 
DecLinaToRIESs, are Inſtru- 
ments contriv'd for taking the De- 
clinations, Inclinations, and Recli- 
nations of Planes; and are of ſeveral 
The beit whereof, for tak - 
ing the Declination, conſiſts of a 
ſquare Piece of Braſs, or Wood, 
with a Limb accurately divided into 
Degrees, and every fifth Minute, if 
poſſible, having a horizontal Dial 
moving on the Centre, made for the 


Latitude of the Place it is to ſerve 


in, and which has a ſmall bit of 


fige Braſs fixed on its Meridian 


2 


Parapets, Caſemates, c. 


DEF 

Line, like a fiducial Edge, to eut 
the Degrees of the Limb: For at 
any time when the Sun ſhines, by 
having the Hour of the Day, you 
may get the Deelination of any 
Wall or Plane by this Inſtrument. 

DectininG ERECT- Dias, 
are thoſe whoſe Planes do ſtand 
* to the Horizon, and 

ecline, that is, do not face directl 
the four Cardinal Points. See E. 
RECT Declining Di ALS. 

Decrtining ErEcT-PLaANEs. 
See Erect Declining Planes. 
1. Becauſe the Diſtance of the 
Sun from the Centre of the Earth 
is ſo vaſtly remote, that all Points - 
of the Superficies of the Earth may 
be taken as if they were in the Cen- 
tre, the Styles of all Dials may be 
conceived as Parts 'of the Axis 6f 
the Earth paſling thro' the Centre 
of the Earth. | | 

2. The Extremity of the Style of 
all Dials may be taken for the Cen- 


tre of the Earth. 


3. The Hour-Lines drawn upon 

all Dial-Planes, are the common 
Sections of Hour-Circles of the 
Sphere with the Dial-Planes. 
The Equinoctial Circle upon all 
Dial-Planes, will be a ſtraight Line, 
and the Parallels of Declination will 
be the Conic Sections. | 

Drcuss Arion, a Term in Op- 
tics, ſignifying the croſſing of any 
two Lines, Rays, &c. when they 
meet in a Point, and then go on 
ſeparately from one another. 

DeFrzexces, in Fortification, are 


all ſorts of Works that cover and 


defend the oppoſite Poſts, as Flanks, 
No Mi- 
ner can be fixed to the Face of a 
Baſtion before the oppoſite one be 


ruin'd, or till the Parapet of its 


Flank be beaten down, and the 

Cannon in all Parts that can fire 

upon that Place which is attack'd, 

are diſmounted. 

DEeFERENT, in the old Ptole- 
mats 
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| DEF 
maic Syſtem, is an imaginary Circle; 
which, as it were, carries about the 
Body of a Planet, and is the ſame 
with the Excentric.. 

DzFicitent HyPERBOLA, is a 
Curve having but one Aſymptote, 
and two Hyperbolic Legs running 
out infinitely next to the Aſymptote 
contrary ways. 

This Name is 


iven to the Curves 
by Sir Jſaac Newton, in his Enu- 
meratio Linearum tertii Ordinis : 
There are ſix different Species of 
them which 2 no Diameters, ex- 
reſſed by the Equation x yy ey 
deere b x* +cx . a x3 
being negative. When the Equa- 
tion ax* = bx3 + cx* + dx + Lee 
has all its Roots real and unequal, 
the Curve will have an Oval joined 
If the two middle Roots are 
equal, the Oval will join to the 
Legs, and they will cut one another 
in ſhape of a Nooſe. If theſe Roots 
are equal, the Nodus will be chang- 
ed into a very acute Cuſp or Point. 
If of three Roots, with the ſame 
Sign the two greateſt are equal, the 
Oval will vaniſh into a Point. If 
any two Roots are imaginary, there 
will be only a pure Serpentine Hy- 
rbola, without any oval Decuſ- 
tion, Cuſp or conjugate Point ; 
and when the Terms 45 and 4 are 
wanting, there will be the fixth 
Species. | | 
There are alſo ſeven different 
Species of theſe Curves, each having 
one Diameter, expreſſed by the E- 
quation aforeſaid when the Term ey 
is wanting. According to the va- 
rious Conditions of the Roots of the 
Equation a & =bx* + cx +4, as 
to their Reality, Equality, their 


having the ſame Signs, or two of 


them being imaginary. 

DETICI ENT NuwBERs, are 
ſuch, whoſe Parts, added together, 
make leſs than the Integer whereof 
they are the Parts; as 8, whole 


Parts being 1, 2, 4, make but 73 


likewiſe 16, whoſe Parts 1, 2, 4, 8, 
make but 15. | 
DIL E, in Fortification, is a 


ſtraight narrow Line, or . Paſſage, 
thro' which a Company of Horſe of 
Foot can paſs only in File, by mak. 
ing a ſmall Front, ſo that the Ene- 
my may take an opportunity to ſtop 
their March, and to charge them 
with ſo much the more Adyantage, 
in regard that thoſe in the Front 
and Rear cannot reciprocally come 
to the Relief of one another. 
DeriniTIoNs, are our firſt Con- 
8 of things, by means where - 
of, they are diſtinguiſned among 
themſelves, and from whence, what- 
ſoever things being conceived by 
them, the reſt are deduced. There 
are two kinds of Definitions, vix. 
Nominal and Real. = ; 
- DeriniTion (NoutNAL,) is 
an Enumeration of ſuch known 
Things that are ſufficient for the 
diſtinguiſhing of any propoſed Thing 
from others; as is that of a Square, 
if it be ſaid to be a Quadrilateral, 
Equilateral, and Rectangular Fi. 
gure. 2 | 
DeFtniTion'(ReaL,) is a di- 
ſtint Notion of the Geneſis of a 
Thing, that is, which expreſſes the 
manner how the thing can be done, 
or made; as is this Definition of 2 
Circle, vis. That it is deſcribed by 
the Motion of a right Line about a 
fixed Point. 
 D&8gFLECT1oN, is the Tendency 
of a Ship from her-true Courſe, by 
reaſon of Currents, &c. which turn 
her out of her right way. But this 
Word, by Dr. Hook is applied to 
the Rays of Light; that is, Deflec- 
tion of the Rays of Light is diffe- 
rent both from Reflexion and Re- 


fraction, and is made towards the 


Surface of the opacous Body per- 
pendicularly; and this is the ſame 
Property that Sir Jaar Newton calls 
Inflection. | 
DszGcREE, is the three _— 
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and ſixtieth Part of the Cireumfe - 
It is ſubdivided 


rence of a Circle. 
into fixty Parts, called Minutes, and 
each of them again into fixty more, 
called Seconds, &c. 

DEeLPHINUs, the Dolphin, a 
Conſtellation in the Northern He- 
miſphere, containing ten Stars. 

DEMui-BasrT IO, is a PFortifica- 


tion, having only one Face, and one 


Flank. | 

Demr-Cannon, Lowe, the 
Name of a great Gun. (The ordi- 
nary ones are about fix Inches Bore, 
five thouſand four hundred Pound 
Weight; ſome ten; ſome eleven 
Foot long ; and carry a Shot of a- 
bout thirty Pound Weight.) It 
carries point-blank an hundred and 
fifty-ſix Paces. Its Charge of 
Powder is fourteen Pound Weight. 
There are alſo two ſizes of Demi- 
Cannon above this, which are ſome- 
thing larger: As the; 

Dt m1-Cannon Ordinary, which 
is fix Inches and a half Bore, twelve 
Foot long, weighs five thouſand fix 
hundred Pound. Its Charge of 
Powder is ſeventeen Pounds, eight 
Ounces, carries a Shot of ſix Inches 
one eighth in Diameter, whoſe 
Weight is thirty-two Pounds, and 
the Piece ſnoots point-blank an hun- 
dred and ſixty-two Paces. 5 

De mi-Cannon, of the longeſt 
fize, is ſix Inches three fourths Bore, 
twelve Foot long, fix thouſand 
Pounds Weight. Its Charge is 
eighteen Pounds of Powder, and the 
Piece ſhoots point-blank an hundred 
and eighty Paces. . - v4 

Demi-CRoss, is an Inſtrument 
uſed by the Dutch to take the Al- 
titudes of the Celeſtial - Bodies at 
Sea, and conſiſts of a Staff divided 
into a Line of 'Tangents, and a 
Croſs-piece, or ea and has 
three Vanes. But we do not uſe 
this Inſtrument, our Sea- Quadrant 
being better. 

D8M1-CULVERING, A. Piece of 


DEN 
Ordnance, The common ſort of 
them are four Inches and. a quarter 
Bore, two thouſand ſeven hundred 
Pounds Weight, ten Foot long, car- 


ries a Shot of ten Pounds eleven 


Ounces, is charged with ſeven 
Pounds four Ounces of Powder, and 
ſhoots point-blank an hundred and 
ſeventy-five Paces. 

Dx m1-CuLveriING of the least 
ſize, is four Inches and a quarter 
Bore, ten Foot long, two thouſand 
Pounds Weight. Its Charge is fix 
Pounds four Ounces of Powder, it 
carries a Ball of four Inches Dia- 
meter, and of nine Pounds Weight, 
and its Level-range is an hundred 
and ſeventy-four Paces. 

Dez m1-CULvERING, of the largeſt 
fort, is four Inches and three quar- 
ters Bore, ten Foot and one third 
long, three thouſand Pounds Weight. 
Its Charge of Powder is eight 
Pounds and eight Ounces, the Ball 
is four Inches and a half Diameter, 
weighs twelve Pounds eleven Ounces,' 
and it ſhoots point-blank an hun- 
dred and ſeventy-eight Paces. 

DzmMiD1ri1on, a Note in Muſic, 
being the ſame with Tierce Minor, 


See Monochord. 


Demi-Gorce, in Fortification, 
is half the Gorge tt Entrance into 
the Baſtion, not taken directly from 
Angle to Angle, where the Baſtion 
Joins to the Curtain, but from the 
Angle of the Flank to the Centre 
of rhe Baſtion, or Angle, the two 
Curtains would make, were they 
protracted to meet in the Baſtion. 

Demi-QUuaveR, the laſt Note 
of Time in Muſic. | 

DEMONSTRAT1ON, is the Rea- 
ſons that are laid down for making 
the Mind aſſent to the Truth or 
Falſhood of a thing propoſed. 
DN ER, the ſame with Cauda 
Lucida, or Lion's Tail, a Star ſo cal- 
led. Which ſee. 

DenominaToOR of a Fraction, is 
the Number or Letter below 2 

e 


<7 * n * ** — 
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| DEA D E 8 
Line. Thus 4 and 5 are the De- repreſented by the Hy pothenenſe 
nominators of the Eractions, 4 and Perpendicular of 5 
cc plain Triangle, the Departure will 
JC nat be the Baſe of that Triangle. 
1 D xvoMiNATOR of any Ratio, DeyREsSION of the Pole. 80 
| is the 8 ariſing from the Di- many Begrees as you ail or travel 
viGon of the Antecedent by the Con- flom the Poles towards the Zenith, 
ſequent, as, 6 is the Denominator You ape ſaid to depreſs the Pole, be- 
of the Ratio of 30 to 5, ſince 5 canſe it. comes the ſame Number of 
30 (6; and this is alſo called the Degrees lower, or nearer to the Ho- 
xponent of the Ratio. ü FROGS . 3 
Est T IEA of Bodies, is their DES HAN r, in Muſic, ſignifies the 
Thickneſs; and a Body is ſaid to Art of compoſing in ſeyeral Parts, 
be denſer, when it contains more and is threefold, wiz. Plain, Figu- 
Matter under the ſame Bulk than =, and Double. 
another Body. DzscanT (DouBLE) is when 
The Denfities of any two Bodies the Parts are ſo contriv'd, that the 
are in a Ratio compounded of the Treble may be made the Baſs; and, 
direct Ratio of their Quantities of n the contrary, the Baſs the Treble. 


— 4 Matter, and the reciprocal Ratio of „ PEM (FicuRATIVE, or 


their Bulks. | FLok1D,) is that wherein Diſcor 
Duri es, are Ornaments in Are concerned as well (tho' not ſo 
A Cornice, cut after the manner of mach). as Concords, and having all 
FFeeth. Theſe are particularly af- the Var ety of Paints, Figures, Syn- 
ſected in the Doric Order: and the oopes, Diverſities of Meaſures, and 
| whatſoever elſe is capable of adorn- 
ing the Com poſi tion. | 


ſquare Member whereon they are 
DEgsCAanT ( PLain,) is the 


cut, is called the Denticule, 
Ground-work or Foundation of the 


= Ad. 
_ — * * 


DEPARTURE, in Navigation, is 


h ſti Weſtin f Shi . 
e Faſting or Weſting of a Ship Muſical Compoſition, and wholly Bo 


with regard to the Meridian it de- a 8 ö 
arted or ſailed from; or it is the conſiſts in the ordinary placing of the 
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| Difference of Longitude between the Many Chords: 7 
1 reſent Meridian the Ship is under, Ps ENS OBLique. See C1 
and that where the laſt Reckoning Oblique Deſcenſion. FI 

_ DExscEnsioNn Ricut. Se all 


or Obſervation was made; and, in „ | 
all Places, except under the Equator, Right Deſcenſion. — 
it muſt be accounted according to DesCENnTs, in Fortification, are FA 
'the Number of Miles in a Degree the Holes, Vaults, and hollow Pla- 7 
of the Parallel the Ship is in. ces, made by undermining the the 
The Departure, in Plain and Mer- Ground; as the Counterſcarp, or equ: 
| eator*s Sailing, is always repreſented Covert-wway 3 ſo that a Deſcent into the 
by the Baſe of a Right-Angle Tri- the Moat or Ditch, is a deep dig- &. 
angle, where the Courſe is the An- ging into the Earth of the Covert- 
' ple oppoſite to it, and the Diſtance WAY, in Figure of a Trench, of 
| . Hypotheneuſe. In the Plain which the upper Part is cover'd 
| with Madriers or Clays, againſt 


and Mercator's Chart, as Radius to . . 
the Diſtance, ſo is the Sine of the Fires, to ſecure the Paſſage into the 


| Courſe to the Departure. Moat. 
But this is erroneous, except in Ds ENT of heavy Bodies. 1. If 12 
two Bodies deſcend perpendicularly 8 


very ſmall Diſtances; for if the Di- 


| | ſtance and Difference of Latitude be from any unequal Heights Near tho fin 
urface 


— 


Surface of the Earth, the Lengths 
of the Lines that they deſcribe, are 


in the duplicate Ratio of the Times 


or Velocities ; and ſo the Velocities 
are as the Times. b 


But if Bodies deſcend pependi- 


cularly from any Heights whatſo- 
ws then this Proportion will not 
088.5: , 


Body falls from any Height A above 
the Surface of the Earth to the 
Places B, C, and the Lines BD, 
CE, are drawn; as alſo the Lines 
FD, FE, then the Times of its 
falling the Lengths AB, AC, will 
be expreſs'd by the trilineal Spaces 
FAD, FAE. 

The Lengths that a Body near 
the Surface of the Earth deſcends in 
equal times, do increaſe according to 
_ odd Numbers, 1, 3, 5, 7, 9, 


c. | | 
Hence, by way of Corollary, if 
a Body Sills from the n 
{ſmall Diſtances a b, a c, compar'd 
with aF the Semidiameter of the 
Earth, the trilineal Figures F ad, 
Fae, may be taken for right-angled 
Triangles, ' whoſe Areas will be, to 
one another, as the Lines 5 4, ce, 
lince the Baſe @F is common, that 


NEW 
is, as the very ſmall Arches ad, 
a e, which are equal to them. But 
theſe very ſmall Arches are in the 
ſubduplicate Ratio of their verſed 


- Vines ab, ac, that is, the Lines 


ab, ac, deſcribed by a deſcending 


Body, are in the duplicate Katio of 


the Times, which is the Theorem 


_ firſt laid down; 


2. All Bodies near the Surface 
of the Earth do deſcend perpendicu- 
larly at ſuch a rate, as that at the 
end of the firſt Second of Time 
rhey have deſcribed ſixteen Feet one 

nch. 1 8 . 
415 The Velocity of a heavy Body 

nding in, an inclin'd Plane at 
the end of any given time, 1s to the 
Velocity that it would acquire by 
deſcending. perpendicularly in the 
ſame time, as the Altitude of the 
inclin'd Plane is to its Length. 

4. The laſt Velocity acquired by 
the dire& Deſcent, is to the laſt 
Velocity acquired in the ſame time 
by the oblique Deſcent, as the ab- 
ſolute Gravity is to the relative 
Gravity of the — Body. 

. The Line defcrib'd by the di- 
re& Deſcent is to the Line deſcribed 
B the ſame 2 by _ oo 

cent, As Lengt the 

* 8 


DES 
Plane to the perpendicular Height 
of the Plane. 

-6. If the Line deſcribed by the 
direct Deſcent be to the Line de- 
ſcribed by the oblique Deſcent, as 
the Height of the Plane to the 
Length of the Plane, then the 
Times of Deſcent ſhall alſo be in 
that Proportion, , 

7. If the Line deſcribed by the 
direct Deſcent be to the Line de- 
ſcribed by the oblique Deſcent, as 
the Height of the Plane to the 
Length of the Plane, the laſt Velo- 
Cities ſhall be equal. 

8. The laſt Velocities acquir'd 
upon ſeveral inclined Planes of the 
ſame Heights, and however differ- 
ing in Length, are equal. 

9. The Time of an oblique De- 
ſcent through any Chord of a Circle, 
drawn from the loweſt Point of the 
Circle, is equal to the Tim 
dire& Deſcent through the 
ter of that Circle. A 

10. If a Body deſcends from the 
Point A through any Number of 


AE 
\ 


* 


iame- 


| | | 
inclin'd Planes, A B, BC, CD, it 
ill acquire the ſame Velocity at 
he Point D, in the End of its Fall, 
s though it fell from the Point E 
f equal Height with A, in one 
continued Plane ED. _ 
11. The laſt acquir'd VelFitics 
of a Body, deſcending to the Iqweit 
oint of a given Circle, through 
ifferent Chords, ſhall be as thoie 


ords. 


of a 


OI + he - 
oh 1 1 
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DEM - 
In all theſe Theorems concerning 
the Deſcent of Bodies on inelined 
Planes, the Lengths of the Planes 
mult be inconfiderable, with regard 
to the Semi-diameter of the Earth ; 
for otherwiſe they are not true. 
12. The Time of the Deſcent 
of a Body, through the Arch BC 
of a Semi-cycloid, is equal to the 


Time of its Deſcent through. any 
other Arch AC. | 

13. Alſo a Body will deſcend 
from a given Point, as B, to a given. 
Point C, ſaoner along the Arch BC 
of a Cycloid, than along any other 
en drawn through the Points 

5 8. f . ; 
14, If Water runs out through a 
ſmall Hole, made in the bottom of 
a parabolic Conoid, the Surface of 
the Water will deſcend equal Spaces 
in equal Times. 

15. If a Body be thrown down- 
wards in a reſiſting Medium, with 
ſuch a Velocity as ſhall make the 
Reſiſtance of the Medium equal to 
the Acceleration of Gravity, it will 
afterwards move on, or deſcend with 
an uniform Motion. | 

16. The Velocity of a Body de- 
ſcending by its own Weight, in a 
reſiſting Medium, is always leſs 
than that Velocity that produces 
the uniform Motion ; but conti- 
nually approaches to it. | 

Dew, are little Globules of Wa- 
ter, raiſed up from the Earth by 
Heat, which, for a while, ſwim up 
and down in the Air; and when 
ſeveral of them convene into Drops, 
by means of Cold, they then fall 


down again to the Earth, 
DE- 


ws W n We 1 


il 


by Refradion, 


- WK 


| 4 4 
DescRIiBENT, a Term in Geo- 


metry, ſignifying a Line or Super- 
ficies, that by means of the Motion 
of it, a Superficies' or Solid is de- 
ſcrib'd. a 2 4 
DriacovsTics, or DiArHO- 
NICS, is the Confideration of the 
. of refracted Sound, as it 
pa - through different Mediums. 
ut the 1 5 
DiAcouvs rie Cux vz, or the 
Couſtic by Refraction, is generated 
thus: If you imagine an infinite 
Number of Rays, B A, BM, BD, 


B 


&c. iſſuing from the ſame luminous 
Point B, to be refracted to or from 
the Perpendicular MC, by the gi- 
ven Curve AMD; and fo, that 
CE, the Sines of the Angles of In- 
cidence CME be. always to O G, 
the Sines of the refracted Angles 
OMG in a given Ratio, the Curve 
HEN, which touches all the re- 
fracted Rays AH, MF, DN, Sc. 
is called the Diacouſtic, or Couſtic 


DIA 
 Draprome. This is the ſame 
with Vibration, or the Swing of a 
Pendulum. | | 

DiaconarL, is a firaight Line 
drawn a-croſs a Figure, — one 
Angle to another, and is called a 
Diameter by ſome, Theſe are 
chiefly in quadrilateral Figures. 

As the Lines AC, BD, are the 


Diagonals of the Parallelogram 


ABCD. 81 

Every Diagonal, as A C, divides 
a Parallelogram into two equal Parts, 
or Triangles, ABC, ADC. | 


i 


f . e I 
Two Diagonals A C, BD, of e- 


very Parallelogram, do mutually biſ- 


{ each other, as in the Point K. 
DiacoNnAaL SCALE, See Scales. 
Diacran, is a Scheme for the 
Deſignation, . or Demonſtration of 
a” RE 94 
Dial, or Sun-Dial, is the De- 
eription of Lines upon a: given 
Plane, or on the given Superficies 
of any Body, after ſuch a manner, 
that the Shadow of a Gnomon, or 
the Rays of the Sun, tranſmitted 
through ſome Hole, or reflected 
from a very little reflecting Sub- 
ſtance, ſhall touch given Lines at a 
given Hour. And the manner of 
this Deſcription is called Dialing. 
The firſt Sun: Dial that was ſet up 
at Rome, was by Papyrius Cur/as, 
about the 447th Year of the City, 
on the Temple of Quirinus; but it 
went not right. -And about thirty 
Years afterwards, M. Valerius Meſ- 
ſala brought another out of Sicih, 
and ſet it up upon a Pillar near the 
Roſtrum. But this went not right 
neither, becauſe not made for the 
Latitude of Rome. But about eleven 
| O 2 Years 
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| Yan after there was one ſet up, that 


went more exact. 

The Invention of Sun-Dials are 
by ſome attributed to Anaximenes 3 
and by ſome to Thales. And Vi- 
truvius, among the various kinds of 
Dials he mentions, ſays, 'That Be- 
roſas the Chaldean invented one 
upon a reclining Plane, nearly paral- 
lel to the EquinoRtial. - js 

There are a great many Authors 
who have wrote upon Dialling. 
Some of which are, — Yitruvins, in 
his Architecture, cap. 4. & 7. lib. . 
— Sebaſtian Munſfler, his Horologra- 
phia.— Fohn Dryander de Horologio- 
rum varia Compoſitione.— Conrade 
Geſner s Pandecta. Andrew Scho- 
ners Cnomoni c. Fred. Comman- 
dine de Horologiorum Deſcriptione.— 

oan. Bapt. Benedictus de Gnomonum 

mbrarumoue Solarium Uſu— Cla- 
wins's Gnomonices de Horologiis —— 
oannes Georgius Schomberg, Bregefis 


damentorum Gnomonicorum. 


Tyaite des HorologesSolaires, by Salamon 


de Caus.— Joan. Bapt.Trolta's Praxis 
orologiorum.— Deſargues's Maniere 


U aiverſelle pour poſer Þ Een & pla- 


. cer les Heures & autres choſes aux 
Cadrans Solaires— Ath. Kircher's 
Ars magna Lucis & Umbræ.— IL. 


bourn's Art of Dialing, —Ozanam"s 
Dialing... Hallam's licatio Ho- 


rologii in Horto Regio Londini.— Trac- 


=p Horologiorum T oannis Mark, — 
Gnomonigue ou I Art de Tracer les 
Cadrans, avec les Demonſtrations, 
8 Mr. de la Hire— W:1];s Art of 
dows. . 
DIiAL (CyLinpRICAL),) is a 
Dial upon the Convex Superfi- 
cies of a Cylinder, where the 
Hour-Lines are Curves, drawn by 
—_ of the Sun's feveral Altitudes 
every Day that he enters into the 
Beginnings of the Signs; and the 


| Hour of the Day is ſhewn by the 


Extremity of the Shadow of a Stile, 
ſtandin od op Angles to the Sur- 
fee of theCylinderatthetop thereof, 


DIA 


| DrartLinG Grog, is an In- 


ſtrument of Braſs, or Wood, with a' 


Plane fitted to the Horizon, and an 

Index particularly contrived, to 

15 a clear Demonſtration of that 
rt. | | 
DiALLINO Lines, or Scales, 


are ſuch divided Lines, as being put. 


on Rulers, or the Edges of Qua- 
drants, and other ſuch like Inſtru- 
ments, ſerve to ſhorten the Buſineſs 
of Dialling, | 
D1aLLING SPHERE, is an In- 
ſtrument made of Braſs, with ſeveral 
Semi- circles ſliding over one an- 
other, upon a moveable Horizon, to 
demonſtrate the Nature of ſpherical 
Triangles, and to give the true Idea 
of drawing Dials on all ſorts of 
Planes. be 
DiaMETER of @ Circle, is a right 
Line that paſſes through the Centre 
of the Circle, and is both ways ter- 
minated by the Circumference, and 
does divide the Circleinto two equal 
Parts. | 
Drauz TER of @ Curve, is a 
right Line, as AC, that biſſects 
the right Lines DE, DE, drawn 


parallel to one another ; and are 
either of a finite or infinite Length. 

Altho' a right Line biſſecting all 
parallel Lines drawn from one Point 
of a Curve to another, is taken in 2 
ſtrict ſenſe only for the Diameter of 
a Curve Line, yet it may not be a- 
miſs more generally to define a Di- 
2meter, in ſaying, that it is that 
Line, whether Right or Curve, 
which biſſects all the Parallels drawn 
from one Point to another of 4 
d ene 


DIA 


Curve ; ſo that according to this, 


every Curve will have a Diameter. 
And thence Sir {/aac Newton's 


Curves of the ſecond Order, haveall 


either a right-lin'd Diameter, or 
elſe the Curves of ſome one of the 
Conic Sections for Diameters. And 
many Geometrical Curves of the 


higher Orders, may alſo have for 
Nameters Curyes of more inferiour 


ones, and that ad infinitum. | 
DiamETER CONJUGATE in the 
Ellipfis. See Conjugate Diameter. 
IAMETER of Gravity, in any 
Surface or Solid, is that Line in 
which the Centre of Gravity is 
Se 


DiameTEr PRINCIPAL. See 


Principal Diameter. 

DiaMmETER TRANSVERSE. See 
Tranſuerſe Diameter. OY 

IAMETRICALLY OPPOSITE, 

is when two things are the moſt 
oppoſite to one another that they 
can be; as one End of the Diame- 
ter of a Circle is to the other. 
Di A Asox, a Term in Muſic, 
being a Chord including all Tones 


and is the ſame with what we call 
an Eighth, or an Ofawe, becauſe 


there are but ſeven Tones, or Notes, 
and then the eighth is the ſame 
again as the firſt. : 

If the Tenſion oþ two equal 
Strings be to each other, as 1 to 2, 
their Tones will produce an Octave. 

DiarPENTE, or perfedt Fifth, is 
the ſecond of the Concords making 
an Octave with the Diateſſaron. 

If the Tenſion of two equal 
ods s be as 3 to 2, then they will 

und a Diapente. 

Diaynanovus Bop, or Medi- 
zm, is that through which the Rays 
of Light freely paſs; as is Glaſs, 
Air, Water, the Humours of the 
Eye, c. | 

'DiasTYLE, is a ſort of Edifice, 
where the Pillars. ſtand at ſuch a 
diſtance from one another, that 
three Diameters of their thickneſs 


DIG 

aſp allow'd for the Intercolumna- 
on. - - _ | 

DiaTessaron, a Term in Mu- 
fic, being otherwiſe called a perfe4 
Fourth, and ſignifies an Interval, 
conſiſting of one greater Tone, one 
leſſer, and one greater Semi-Tone. 
If the Tenſion of two Strings of 
equal bigneſs be as 3 to 4, they 
will ſound a Diateſſaron. 

DiaToxic, a Term ſignifyin 
the ordinary ſort of Muſic, which 
proceeds by different Tones, either 
in aſcending or deſcending. It con- 
tains only the two greater and lef- 
ſer Tones, and the greater Semi- 


„ TH 

DIS is in Muſic, is the Diviſion 
of 4 Tone below a Semi-Tone, or 
an Interval compoſed of a leſſer and 
imperfect Semj-Yone, So that when 
Semi-Tones are placed where there 
ought to be 'Tones, or when a 
Tone is ſet where there ſhould 
be only a Semi-Tone, this is called 
Dieſis. 

DriEsis (ENHARMON CAT,] is 
the difference between the greater 
and leſſer Semi- Tones. 

DirrpErägrcz, is the Exceſs 
whereby one Magnitude exceeds an- 
other, | : | 

D1iF#FERENCE of Aſcenſſon. See 
Aſcenſional Difference. 

D1FFERENCE of Longitude of tw? 
Places of the Earth, is an Arch of 
the' Equator contained between the 
Meridians of thoſe two Places. 

D1FFERENTIAL of any Quantity 
amounts to the ſame as the Fluxion 
of that Quantity, This Word 1s 
not uſed by us. 

Drirrustox, commonly ſignifies 
the diſperſing of the ſubtle Effluvia 
of Bodies into a kind of Atmo- 
ſphere all round them. 

Dior, in Aſtronomy, is the 
twelfth Part of the Diameter of the 
Sun or Moon, and is uſed to expreſs 
the Quantity of an Eclipſe. | 

Diers, or Monades, a Term 1g 

% ³ SLY Arith- 
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Arithmetic, which ſignifies any In- 


teger under 103 as 1, 2, 3, 4, 5, 6, 


7o Bo 4 8 Bt Nb 
1LATATION, fignifies a thin 
taking up more Space than it di 
before. „ ; 
_ _"Dimtnsron, in Geometry, is 
either Length, Breadth, or Thick- 
neſs; as, a Line hath one Dimen- 
ſion, wiz. Length; a Superficies two, 
viz, Length and Breadth; and a 
Body or Solid has three, vig. Length, 
Breadth, and Thickneſs. This Word 
is al ſo uſed with regard to the Powers 
of the Roots of an Equation, which 
are called the Dimenſions of that Root: 
As in a cubic Equation the higheſt 
Power has three Dimenſions. | 
DimerTieExncr., The ſame with 
Diameter, l 
Diuixis HED ANGLE, a Term 
in Fortification. See Angle. 
DI uIN UT ION, in Muſic, is no- 
thing elſe but the abating ſomething 
of the full Value or Quantity of any 
note. 5 a 
| DroyTER, the ſame with the 
Index or Alhidada of an Aſtrolabe, 
or fuch-like Inſtrument. 
| DroyrTriIcs, is the Science of 
refraQed Viſion ; or it is that Part 
of Optics, which treats of the dif- 
ferent Reſractions of Light, in its 
Paſſage tt rough different Mediums, 
as Air, Water, Glaſs, Sc. | 
|] Dioptrics is one of the moſt uſe- 
fu and pleaſant Sciences that Man 
on had to do with, reſtoring even 
he Blind to Sight with very little 
eaſe, and at a very ſmall expence, 
bringing vaſtly remote Objects, as 
well as very ſmall ones, within the 
reach of the Eye, affording both 
Pleaſure and Amazement, which o- 
therwiſe would never have been ſo 
much as thought of; and all this by 
means of the wonderful attractive 
Power in Glaſs and Water, cauſing 
the Rays of Light in their Paſſage 
thro' them to alter their Courſe, 
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according to the different Surfaces 
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(curve or right- lind, Concave or 
Convex, Spherical, or otherwiſe, 


and theſe greater or leſſer) of the 
Glaſs or Water; by which means 
the Objects ſeen thro' them, do, in 


appearance, alter their Magnitude, 


iſtance and Situation. 
The Ancients have treated of di- 


rect and reflected Viſion 3 but what 


we have of reflected Viſion, is very 
lame and imperfect. Joannes Bap- 
tiſta Porta, in a Treatiſe of Refrac- 
tion, in nine Books, has endeavoured 
at rendring this Doctrine more per- 
fect; but without any tolerable 
Succeſs. The firſt who wrote to- 
lerably well upon Dioptrics, was 
Kepler, who has demonſt rated the 
Properties of ſpherical Lens's very 


accurately, in a Treatiſe. firſt pub. 


liſhed anne 1611. After Kepler, 
Gallilzo has given ſomething of this 
Doctrine in his Letters; as alſo the 
Examination of the Preface of Fo- 
hannes Pena upon Euclid's Optics, 
concerning the Uſe of Optics in 
Aſtronomy.— Deſcartes alſo pub- 
liſhed a Treatiſe of Dioptrics, com- 
monly annexed. to his Principles of 
Philoſophy, wherein is the true Law 


of Refraction found out by Snell; 


but the Name 6f the Inventor ſup- 


. preſs'd, and the true Manner of 


Viſion more diſtinctly explain'd than 
by any before him. Herein is laid 
down the Properties of elliptical and 
hyperbolical Glaſſes, and the Praxis 
of grinding Glaſſes, ——Dr. Barrow 
has treated of Dioptrics in a molt e- 
legant manner, altho' ſomewhat too 
briefly, \in his Optical Lectures, read 
formerly at Cambriage.— There is 
Mr. Huygens's Dioptrics, a perfect 
Work of its kind.-— Molyneux's 
Dioptrics, a heavy dull Piece, altho 
it may be uſeful to ſome. — Mr. 
Hartfoeker's French Eſſay of Diop- 
trics,— Father Cherabin's Dioptrique 
Oculaire, and La Viſion eee 
Dr. David Gregory's Elements of 


Dioptrics.— Traber's Neræus Opti- 
cu. 
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eus.—Zahn's Oculus Artificialis. Tele- 
dioptricus.— Dr. Smith's Optics, a 
compleat Work of its kind. 
Woljius's Dioptrics, contain'd in his 


Elementa Matheſeos Univer /alis. 
DiyeixG NEEDLE. If a mag- 
netical Needle be duly poiſed about 
an horizontal Axis, it will have a 
Direction of Altitude above the Ho- 
rizon, beſides its Direction towards 
the North, in an horizontal Poſi- 
tion, always pointing to a determi- 
nate Degree of Altitude or Eleva- 
tion, above the Horizon, in this or 
that Place reſpectively. It is now 
called a Dipping Need/e. And Mr, 
I hi ſton of late has endeayour'd to 
diſcover the Longitude by it. 
DiyTERON, in Architecture, a 
Name which the Ancients attribu- 
ted to thoſe Temples, which were 
encompaſſed with a double Row of 
Pillars, making two Porticos, which 
they called Yings; but we com- 
monly call them Jes. 
DizecT, in Aſtronomy. A 
Planet is ſaid to be direct when it 
goes forward by its proper Motion 
in the Zodiac, according to the Suc- 
ceſſion of the Signs; or when it ap- 
ars ſo to do to an Obſerver ftand- 
ing upon the Earth. | 
Dix kT Erexcr EasT and 
WEST DiaLs, are Dials drawn 


from Sun-rifir 


| DIR 

pon Planes, that directly face the 

aſt and Weſt, or .are parallel to 
the Meridian of the Place, |, 

Theſe Dials ſhew the Hour but 
Om Sun-rifing to. Noon, or from 
Noon to the Sun-ſetting; and the 
Hour-Lines are all parallel to one 
another, and at Diſtances from the 
Hour-Line of ſix, that are equal 
to the natural Tangents of the De 
grees in the ſeveral Hours. 

In theſe Dials the Style is paral- 
lel to the Plane, ſtands upon the 
Hour-Line of Six, and its Height or 


, 
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+ Diſtance from the Plane is equal to 


the Diſtance of the Hour-Line of 
Nine, from the Hour-Line of Six, or 
to the Radius of the ſaid Line of 
Tangents, being the Diſtances of the 


 Hour-Lines from the Hour-Line of 


SIX. . 

It is very eaſy to draw one of 
theſe Dials for a given Latitude: For 
having drawn the horizontal Line 
AB, and the right Line AK from 
any Point A thereof, making the 
Angle BA K equal to the Comple- 
ment of the Latitude, with the 
Radius DE deſcribe a Circle, and 
thro! the Centre D draw E C per- 
pendicular to AK; fo that the 
Circle may be divided into Qua- 
drants, and divide each of the 


Quadrants into ſix equal Parts, and 
Ve RE 
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O4 from 


1 

from the Centre D to the Points of 

Diviſion draw the right Lines D 4, 
Ds, D 6, D7, D 8, Dg, Dio, 

D xr, and thro” the Points 4, 5, 6, 

7, 8, 9, 10, 113; draw Parallels 
A 


wx” 

„4. 5, 5. 6, 6. Ce. to EC; and 
theſe Parallels will be the Hour- 
Lines. A Weſt Dial is drawn after 
the ſame manner as appears in Fig. 
2. repreſenting a Weſt Dial. 
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Inger ErtcTt SouTH, or 
Nox ru Dias, are Dials drawn 
upon Planes that directly face the 
South or North, or are parallel to 
the prime vertical Circle, or to the 
vertical Circle cutting the Horizon 
in the Eaſt and Weſt Points. 

The Sun ſhines upon the South 
Dial of this kind, at the time of 
the Equinox, juſt twelve Hours, or 


from its Riſing to its Setting. For 


which reaſon there are twelve Hour- 
Lines drawn upon it: But as the 
Days increaſe m Summer, the Sun 
ſhines a leſs time upon them ; that 
is, he comes on the Dial after Six 
in the Morning, and goes off it be- 
fore Six in the Evening ; and the 
Proportion for finding the Time of 
its coming on after Six, or going off 
before Six, will be as Radius to the 
Tangent of the Latitude, ſo is the 
Tangent of the Sun's Declination 
to the Sine of a certain Number of 
Degrees, which reduced into Time 
11! be that m—_— 3 
The Style of theſe Dials ſtands 
upon the Hour-Line of twelve, and 
| 
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makes an Angle with the ſame, e- 
qual to the Complement of the Ele- 
vation of the Fole; that of the 
South Dial facing downwards, and 
that of 'the North upwards. 

North Dials are but of little uſe; 
for from the time of the Autumnal 
Equinox to the Vernal one, the 
Sun does not ſhine upon them ; but 
at the Vernal Equinox it begins to 
ſhine upon them, and as the Days 
increaſe, it ſhines longer and longer. 
Some few Hours from its Riſing in 
the Morning, to a certain time be- 
fore Noon, and from à certain time 
after Noon to its Setting, and the 
time aſter Six in the Morning of its 
going off, will be equal to the 
time of its coming on after Six in 
the South - Dial, or any given Day 
in Summer; and the time of its 
coming on again in the Afternoon 
will be equal to the time of its go- 
ing off on the South-Dial. 

As the Radius is to the Co- ſine 
of the Latitude, ſo is the Tangent 
of the Angle, that any Heur-Line 
makes with the Hour-Line of 
CE nw twelve 
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twelve, to the Tangent of the plane 
Angle, that that Hour-Line makes 


- with the Hour-Line of twelve. 


If AB be the Horizon, EF the 
Equinoctial, D Z the prime Verti- 
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cal, AZ PD the Meridian, PR 


the Hour- Line of Six, and Axis of the 
World in a given Latitude BP, and 
RSP be any Hour-Circle ; then in 
the ſpherical Triangle QZ P right- 
angled at Z, the Side Z Q will re- 
3 the right-lin'd Angle made 

that Hour-Line, with the up- 


right Meridian upon the Plane of a 


South or North Dial; ſo that to 


find the ſeveral Hour: Angles, you 
have given in that ſpherical Tri- 


—_ the Angle ZV, and the 
Side ZP, the Complement of the 


Latitude, to find the Side Z Q. - 
South or North Dials may be 


drawn geometrically, thus : Draw 


the upright Line AB for the Me- 
ridian or Hour-Line of 12, and 
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taleing any convenient Piſtance AC, 


raiſe the / indefinite Perpendicular 
CD, and make the Angle CAD 
equal to the Complement of the 
Latitude of the Place the Dial is 
made for; and at D make the An- 
gle EDC equal to CAD, and 
thro' E draw the right Line GH 
eutting the Line A 12 at right An- 
gles. Make EB == E P, and with 
this as a Radius deſcribe a Quadrant 
of a Circle, and divide, the ſame 
into fix equal Parts, and thro! the 
Points of Diviſion draw the right 
Lines Ba, B6, Bc, Bd, &c; to cut 
the Line GH ; then right Lines 
drawn from A thro” a, E, c, d, Se. 
will be the Hour-Lines of 1, 2, 3, 
4, 5. And if Ee, Ef, Eg, Eb, 
be taken reſpectively equal to E a, 
Eb, Ec, Oc. and from A right 
Lines be drawn thro” e, /, g, B, &c. 
theſe will be the Hour- Lines of 11, 
10, 9, 8, 7, and the Hour-Line of 
6 will be perpendicular to A 12. 
A North Dial is drawn exactly after 
the ſame manner, it being in reality 
only a South Dial inverted, as ap- 
pears in the 2d Figure. 

Dix ECT SOU TR, WE3T,NorTnH, 
or EAST RECLINERs, are thoſe 
Dials drawn upon Planes, which 
face any of the Cardinal Points of 
the Horizon. 5 

DigaEcer Souru or NorTH 
IncLininGg DriA Ls, are ſuch whoſe 
Planes incline to the Horizon, and lie 
directly open to the South or North. 

Dia ECT Sour RH or NoRTHRRE·· 
CLINING DIALSs, are ſuch whoſe 

lanes recline from the Zenith, and 
lie directly open to the South or 

orth. 

Theſe Dials are deſeribed aſter 
the ſame manner as direct South 
Dials, the following Rule in placing 
the Style being only obſerved: In 
South Incliners the Difference of 
the Angle of Inclination, and the 
Height of the Pole is the Height 
of the Style above the Plane. 
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If the Height of th Pole, be 


greater than the Angle of Inclina- 
tion, then the Noxth Pole is ele- 
vated, and the Centre is below. 

If the Height of the Pole. be. leſ- 
ſer than the Angle of Inclination, 
then the South Pole is elevated, and 
the Centre is above. 


In direct North Incliners the 


Sum of the Angles of Inclination 
and Elevation of the Pole, is the 
Height of the Style above the Plane, 
or Angle that the Style makes with 
the Plane. . — 
Inclining and Reclining Dials are 
not of much uſe, bein 'Yad made 


for compleating a Body of  Dials : 


And after the Styles are rightly 
fixed, the beſt way of drawing the 
Hour-Lines upon them, if the Body 
be moveable, will be to get a good 


regular Dial firſt drawn upon the 


Body, and when 'the Sun ſhines 
move it ſo, that the Shadow of the 
Style ſucceſſively falls upon the 
Hour-Lines; for then if Lines are 
drawn upon the Inclining and Re- 


clining Planes of the Body, along 


the Shadows of their reſpeCtive 
Styles, they will be the ſame Hour- 
Lines that the Shadow of the Style 
of the regular Dial fell upon. But 
if the Body be not moveable, the 
Buſineſs muſt be done, by waiting 
till the Shadow of the Style of the 
Dial has gone over all the Hour- 


Lines, which may be done in one Day. 


Dix ECT Ray, in Optics, is the 
Ray proceeding from a Point of a 
viſible Object, directly to the Eye, 
through one and the ſame Medium. 

DizrEcTIoNn, a Term in Me- 
chanics, wherein, by the Line of 
Direction, is always meant the 
Line of Motion, that any Body 
goes in, according to the Force im- 
preſſed upon it. 
 DizzcTrI1x,or Dirigent, a Term 
in Geometry, ſignifying the Line 
of Motion, along which the deſcri- 


bent Line, or Surface, is carried in 
the 
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the Geneſis of any Plane or ſolid 
Figure. | Ns 

ISCONTINUAL PROPORTION. 

See Diſcrete Proportion. | 
Dis cops, in Muſic, are certain 
Intervals of Sounds, which being 
heard at the ſame time are unplea- 
ſant to the Ear; and theſe are the 
ſecond, fourth, and ſeventh, with 
their Octaves, that is, all Intervals, 
but thoſe few that exactly terminate 
the Concords, are Diſcords. 
Notwithſtanding Diſcords ſoun 
unpleaſant, when heard by them - 
ſelves, yet being artfully mixed with 
Concords, they make the beſt Mu- 
ſic: And of all the Diſcords a ſe- 
cond is the moſt unpleaſant. 
DiscxETE (or Digunit) Pro- 
PORTION, is when the Ratio of 
two or more Pairs of Numbers or 
Quantities 1s the ſame, but not con- 
tinual, that is, when the Ratio of 
the Conſequent of one Pair of Num- 
bers, or Quantities, to the Antece- 
dent of the next Pair, is not the 
ſame, as of the Antecedent of one 
Pair to its Conſequent; as 3: 6 :: 
8: 16. are diſcrete Proportionals; 
becauſe the Ratio of 3 to 6 is equal 
to the Ratio of 8 to 16. But the 
Ratio of 3 to 6, or 8 to 16, is not 
the ſame as of 6 to 8. 

_ DiscreTE QUANTITY, is ſuch 
as is not continuous, and joined to- 
N ; as Numbers, whoſe Parts 

eing diſtinct Units cannot be unit- 
ed into one Continuum; for in a 
Continuum there are no actual de- 
terminate Parts before Diviſion; 
but they are potentially infinite. 

Dis piar Aso, a Term in Muſic, 
being a double eighth or fifteenth. 

Disk of the Moon, or any Planet, 
is the Circle made by cutting it 
thro' the Centre by a Plane perpen- 
dicular to a Line drawn from the 
Earth or Sun. 

DiseaRT, a Term in Gunnery, 
ſignifying the ſetting a Mark upon 
the Muzzle Ring of a Piece of Ord- 


WE 

nance, or thereabouts, ſo that a 
Sight-line taken upon the top of 
the Baſe-Rings, againſt the Touch- 
hole, by the Mark ſet on or near 
the Muzzle, may be parallel to the 
Axis of the Concavity of the Piece, 

This is commonly done, by tak- 


ing the two Diameters of the Baſe- 


Ring, and of the Place where the 
Diſpart is to ſtand, and dividing the 
Difference between them into two 
equal Parts, one of which will be 
the Length of the Diſpart, which 
is ſet on the Gun with Wax orPitch, 

DissEMINATE VACUUM. See 
Vacuum. 8 

Diss oNANcE, in Muſic, is a diſ- 
agreeable Interval between two 
Jones, which, being continued to- 
gether, offend the Ear. | 

DisTancs, in Navigation, is 
the Number of Degrees or Leagues, 
Sc. that a Ship has failed from any 
given Place or Point. 

DisTAancs f the Eye, in Per- 
ſpective, is a Line drawn from the 
Foot of the Altitude of the Eye to 
the Point, where a Line drawn at 
right Angles to it will interſe& the 
Object. 

DisTANCE of the Baſtions, in 
Fortification, is the Side of the exte- 
rior Polygon. 

DisTincT Bas, in Optics, is 
that Diſtance from the Pole of a 
Convex Glaſs, in which Objects be- 
held through it appear diſtinctly, 
and well defined, and is what is o- 
therwiſe called the Focus. 

Disr ix cr Vision. See Viſſon. 

Di rox, à double Tone, or the 
greater Third, is an Interval in Mu- 
ſic, which comprehends two Tones. 

If the Tenſion of two equal 
Strings be as 4 to 5, or as 5 to 6, 
they will ſound a Ditone, or a Se- 
mi- ditone. 

DivERGENT Poixr. See Ver- 
tical Focus. | 2 

DivERGENT (or Diverging) 
Rays, in Optics, are thoſe Rays, 
$9 that, 


- 
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that, iſſuing from a Point of a vi- 
fible Object, are diſperſed, and con- 
tinually depart from one another, 
according as they are removed from 


See 


the Object. 


DivERGING PARABOLA. 
Parabola Diverging. * 

Divipzxp, in Arithmetic, is the 
Number that is to be divided into 
equal Parts by another Number. 
DI VISIBIII T, is that Diſpo- 
fition of a Body, whereby it is con- 
ceived ta have Parts, into which it 
may actually or mentally be di- 


vided. 


Body is diviſible in infinitum; 
that is, you cannot -conceive an 
Part of its Extenfion, ever ſo ſmall, 
but that ſtill there may be a ſmal- 


ler. | 
There are no ſuch. Things as 


Parts infinitely ſmall ; but yet the 


Subtility of the Parts of ſeveral Bo- 
dies is ſuch, that they very much 
ſurpaſs our Conception. And there 
are innumerable Inftances in Nature 
of ſuch Parts, that are actually ſe- 
parated one from another... 
1. Mr. Boyle mentions a filken 


Thread, that was three hundred 


Yards long, which weighed but two 
Grains and a half. 

2. He alſo faid, that fifty ſquare 
Inches of Leaf Gold weighed but 
one Grain. Now, if an Inch in 
Length be divided into two hundred 
Parts, the Eye may diſtinguiſh them 
all. Therefore, in one {ſquare Inch 


there are forty thouſand viſible Parts; 


and in one Grain of Gold there are 
two Millions of ſuch Parts ; which 


may be yet further divided. 


3. A whole Ounce of Silver may 
be gilt with eight Grains of Gold, 
which is afterwards drawn out into 
a Wire of 1300 Foot long. 

4 In odoriferous Bodies we can 
ſtill perceive a greater Subtility of 
Parts, which are ſeparated from one 
another, for ſeveral Bodies ſcarce loſe 
any ſenſible Part of their Weight 
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in a long time, and yet continually 


fill a very large Space with odori- 


ferous Particles, | 

Dr. Keil in his Vera Phyfica, 
Lect. 5. has been at the pains to 
calculate the Magnitude of a Par- 
ticle of 4/a Fætida, which will be 
dd 5355 of a Cubic 
Inch. And in the ſame Lecture he 
ſhews, that the Particles of the 
Blood in the Animalculz, that are 
obſerved in Fluids by means of Mi- 
croſcopes, muſt be leſs than that 
Part of a Cubic Inch which is ex- 
preſſed by a Fraction, whoſe Nume- 
rator is 8, and Denominator Unity 


with thirty Cyphers after it. 


Drv1s10n, one of the four Rules 
of Arithmetic, is the finding of a 
Number or Quantity ſuch, from 
two .given Numbers or-Quantities, 
that it ſhall be to one of the Num- 
bers or Quantities, as Unity is to 
the other. Ds 1755 

Dirvis1ow of Numbers, is only a 
compendious Subtraction; for fince 
the Diviſor is ſo many times con- 
tained in the Dividend as there are 
Units in the Quotient, therefore con- 
tinually ſubtracting the Diviſor 
from the Dividend, and accounting 
an Unit for each Time, the Sum 
of theſe Units is the Quotient. 

1. One whole Number may be 
divided by another, by the follow- 
ing Rule: 1. Set a Point under the 
lait of the Left-hand Places in the 


Dividend, out of which the Diviſor 


may be taken, and the Number of 
Places in the Dividend to the right 
of that Point incluſive gives the 
Number of Places of the Quotient; 
as if 1096 825 were to be di- 


vided by 365. I ſet a Point under 
6, and not 9; becauſe I cannot get 
365 in 109. But in 1096, 1 
may: And ſo the Quotient will con- 
ſiſt of four Figures. Hence there 
are three Figures 825 to the right 
of 6. 2. Try how often you can 


take the Diviſor 365 out of Far | 
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_ firſt Part (1096) of the Dividend, 
which will be always leſs than ten 


times; and ſet the Number of times 

in the Quotient, then multiply the 
Diviſor thereby and ſubtraQ the 
Product 1095 out of the ſaid Part 
1096 of the Dividend, and ſet down 
the Remainder. 3. To the right 
of the Remainder ſet down the 


next Figure of the Dividend, from 


which take the Diviſor as often as 
you can, ſetting down the Number 
of times in the Quotient, multiply 
the Diviſor thereby and ſubduct the 


Product as before; and in this man- 
ner the er muſt be repeated 


to the end. 4. If the Diviſor has 
Cyphers towards the Right- hand, 
cut off ſo many of the Right- hand 
Places of the Dividend as there are 
Cyphers in the Diviſor, which an- 
nex to the Remainder when the O- 


peration is finiſh'd. 


2. Diviſion of Decimal Fractions 
is the ſame, as in whole Numbers; 
but in finding out the true value of 
the Quotient, it is to be obſerved, 
that the Diviſor being placed under 
the Dividual, the Figure anſwering 
it in the 7 * muſt always be 
in a like Place with that Figure in 
the Dividend, which is over the 
Unit's Place of the Diviſor ; as if 
oo065 28 were to be divided by 
032. If . oza be placed under the 


firſt Dividual . o0065, it appears 


thus, —_— And the ſecond 
Decimal Place in the Dividend, ſtands 
over the Place of Units in the Di- 
viſor ; wherefore the firſt Figure 2 
in the Quotient, muſt be in the ſe- 
cond - Decimal Place, and ſo the 
firſt Place is to be ſupply'd with 
a Cypher. See the Operation 
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which is always perform'd without 
the Cyphers prefix'd to the Diviſor 
and Dividend. If the Dividend has 
not ſignificant Figures enough for 
to be divided by the Diviſor, or if 
after the Diviſion there be a Re- 
mainder, JW may proceed to what 
Degree of Exactneſs you pleaſe, b 
a_—_— to theRight-hand.”_ 
— The Value of the Quotient after 
the Diviſion is ended may be found 
by this Rule, as well as that before' 
laid down. Confider how many 
Decimal Places there are in the Di- 
vidend, for ſo many muſt there be 
in the Quotient as the Dividend 
has more than the Diviſor, and to 
cauſe this, a Cypher muſt oftentimes 
be prefix'd. 

3. Vulgar Fractions are divided 
by the following Rule. Multiply 
the Numerator of the Dividend by 
the Denominator of the Diviſor, 
and the Product is the Numerator 
of the fractional Quotient; and 
then multiply the Denominator of 
the Dividend by the Numerator of 
the Diviſor, and the Product is the 
oo of the fractional Quo- 

ent. En 

To divide one Fraction by ano- 
ther, is by the Nature of Diviſion 
to find how often the Diviſor, that 
is, how often ſuch a part of its 
Numerator as is expreſſed by the 
Denominator, is contain'd in the 
Dividend. In dividing any proper 
Fractions by one another, the Di- 
vidend being really the Produft of 
the Diviſor, and Quotient multi- 
plied together, will be leſs than ei- 
ther of them, when the Quotient 
is a proper Fraction; or when an 
Fraction or whole Number is divid- | 
ed by a proper Fraction, the Quo- 
tient will always be greater than the 
Dividend. 

4. Algebraic Diviſion is perform- 
ed by taking to, pieces what has 
been compounded by Multiplica- 
tion; as 46 divided by a gives 6 


for the Quotient; 645 divided by 
36, gives 24 for the Quotient; 
16 A 6 divided by 2 ac, gives 
8 bcc for the Quotient. But it the 
antity to be divided cannot be 
thus reſolved by Diviſion, it is e- 
nough, when both the Quantities . 
are not Fractions, to ſet down the 
Diviſor underneath, with a ſhort 
Line between them; thus ab di- 
. oo 
vided by c, will be . But when 
the Quantities are Fractions, they 
are divided like vulgar Fractions, as 
I divided by <7 , will be 5, 
If a Quantity to be divided be 
compounded of ſeveral Terms, -its 
Diviſion is performed by applying 
each of its Terms to the Diviſor; 
as -na4ax—xx divided by à gives 
* Tazaac 


DIV 


e! — . But when the Diviſor 


alſs conſiſts of ſeveral Terms, the 


Diviſion is performed as in Num- 


bers, in order to rightly perform 
which, the Terms of teen 2 
to be divided, as well as of the Di- 
vidend, ought to be orderly diſpoſed 
according to the Dimenſions of ſome 
Letter, which is thought moſt con- 
venient for this purpoſe; ſo that 


| thoſe ſtand in the firſt Place in 


which that Letter is of the moſt 
Dimenſions; and thoſe in the ſe. 


| cond, in which the Dimenſions of 
it are neareſt to the - greateſt ; and 


ſo on to thoſe Terms which are not 
at all multiplied by that Letter, 


and ſo are to be laſt of all; as if 


a3 + 2 anc — aa — z abe +bbc, 
were to be divided by 3 It 
would ſtand thus: [95 72M 


1 


a3 3 aab 


| oO T zaac—3abe 
| A2 2Gaac—2abe 
[ |  0—abcbbbe.. 
| abe 
| 


— 


os 1 


O O 


35 — 34% K 


5 e ee (=. 


i * 


. Or thus — b+a ) 


(uk 


J ⁊aac 


c bb — arb 


O — Z2Aacc 
| — QA. 
b 


w_ 2 FC 
7 —_ 5 


= 


＋Ta⸗ 
＋T⁊2zaac 


＋a2aac 


— 
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Some begin Algebraic Diviſion 
from the laſt Terms ; but it comes 
to the ſame thing, if the Diviſion 
be performed ſucceſſively. Note 
alſo, when an affirmative Quantity 
is divided by an affirmative one, the 


* | 

Quotient will be an affirmative one: 
ſo-alſo, when a negative Quantity 
is divided by a negative one, the 
Quotient will be an affirmative 
Quantity. And ,when an affirma- 
tive Quantity is divided by a nega- 

/ DYE tive 


n 


DOD 


tive one, or a negative Quantity by 


an affirmative Quantity, the Quo- 


tient will be a negative Quantity. 

 Divis10N of Proportion. If four 
Quantities be proportional, as & 
5: c: d. then the Aſſumption of 


the Difference between the Antece- 


dents (a5, or B—a) to either the 
Antecedent (a,) or Conſequent (5,) 
of the firſt Ratio (a to ;) and the 
Difference between the Antecedents 


(c—4, or d—c) to either the Ante- 


cedent :(b,) or Conſequent (4) of the 


ſecond Ratio c to 4, is called Divi- 


n of Proportion. 

Ad — in Arithmetic, is the 
Number that divides another, or 
that which ſhews into how many 
parts the Dividend is to be di- 
vided. | | | | 

Divrnal ARCH, is that Arch 
that the Sun, Moon, or Stars de- 
ſcribe between their Riſing and 
Setting. 11 f 

DiuxxAL MoT10N of a Planet, 
is ſo many Degrees and Minutes, 
&c. as any Planet moves in twenty- 
four Hours. And the Motion of 
the Earth about its Axis is called its 
Diurnal Motion. De 

DiuRNAL PARALLAxX, See Pa- 
rallax. | 

Dopo, a regular Polygon, 
conſiſting of twelve equal Sides and 
Angles; and in Fortification it is 
a Place with twelve Baſtions. 

If the Radius of a Circle, in which 
the Dodecagon is inſcribed, be= 1, 
then the Side of the Dodecagon will 
be nearly. .654. And as 1 is to the 
Square of the Side of any given 
Dodecagor, ſo is 2.51950 to the A- 
rea of it nearly. de | 
. DoptcantDpRON, is one of the 
Platonic Bodies, or five regular So- 
lids, and is contained under twelve 
equal and. regular Pentagons. 

The Solidity of a Dodecahedron is 
found by multiplying the Area- of 
one of the Pentagonal Faces of it 
by 123 and then this latter Product 


and mean Proportion. 
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by 3, of the Diſtance of that Face 


from the Centre of the Dadecabedron 
Which is the ſame as the Centre of 
the circumſcribing Sphere. 
The Side of a Dod cabedron,  in- 
ſcribed in a Sphere, is the greater 


Part of the Side of a Cube, infcrib- | 


ed in that Sphere, cut into extream 


a 


If the Diameter of the Sphere be . 


I 0000, the Side of a Dodecabedron, in- 
ſcribed in it, will be. 35682 nearly. 
All Dodecabedrons are ſimilar, and 
are to one another as the Cubes of 
their Sides; and their Surfaces are 
alſo ſimilar, and therefore they are 
as the Squares of their Sides; 


whence, as. 509282 is to 10.5 1462, 


ſo is, the Square of the Side of any 
Dogdecahedron to the Superficies 


thereof; and as. 3637 to 2.785 16, 


ſo is the Cube of the Side of any 
Dodecabedron to the Solidity of it. 

DopgcarEHoR Y. The twelve 
Signs of the Zodiac, Aries, Taurus, 
Sc. are ſo called, becauſe each of 
them is the twelfth Part of the 
Zodiac. | 

Doms, is a round, vaulted, or 
arched Roof of a Church, or any 
great Building. Te 25 

Domr.nicar LETTER, one of 
the firſt ſeven Letters of the Alpha- 


bet; wherewith the Sundays are, 


mark'd through the Year in the 
Almanack. 8 

If any given Year be added to 
one fourth Part of it, omitting 
Fractions, and you add 4 to the 
Sum, and divide the whole by 7, 
and then ſubtract 7 from the Re- 
mainder, this laſt Remainder ſhews 
the Order of the Dominical Letter 
for that Year in the Alphabet : For 
Exampie ; | 


In the Year 1725 
The fourth Part is omit- : 
ting Fractions, 73 
To both which add 4 
The Sum is 2106 


Which 


— 8 - — — — —— 5 - - | r 
. . N C p mo e 0 8 * * — 
unh , . ,. 


0 

Which Guided dy 7, leaves 4, and 

taken from 7, leaves 31 where- 
** the Dominical Letter is C for 
that Year. 

he in Pon, com- 
monly nifies a Wer, Or 
Redoubrof a Fortreſs Them whence 
the Garriſon may retreat in caſe of 
Neceſlity, and capitulate with good 


Advan 
of Architeture, 


os 


is the ſecond Order, and the moſt Tail. 


agreeable to Nature, baving no Or- 
naments on its Baſe, nor its Capi- 
tal. Its Column is eight Diameters 
h, and its Freeze is divided be- 


— Triglyphs and Metopes. 


This Order, which repreſents So- Nodes 


lidity, ow dt not to de uſed but in 


Dovsrz Dz3caxr. See Def: 


cant. 
Dou Horizoxntai Dial, 


is a horizontal Dial of Mr. Ough- 
tred's, with a double Gnomon; one 
to ſhew the Hour on the outward 
Circle, and the — 9 Hon de 
Haur on the Stereog S 
tion drawn upon it. 

Meridian, tour the Sun = 


Riſin _ many other 
Fropoſitio I 
Dovre the Cape, or a Point 


of Land, in Navigation, is to come 
up with it, paſs by it, and © to 
leave it behind the Ship 

Dou sv B, or FAX DTSNXAIT- 
LB. See Tenaille. 

Dou nus Paint, in Geomet 
one Point conſider'd as two — tely 
near ones, belonging to Geometri- 
cal Curve Lines ; or it is an infinite - 
ly ſmall Oval, whoſe bounding Line 
is become ſo extremely ſmall, as to 
de taken for two Points, diſtant 
from each other every way by an 
infinitely ſmall Space; and in the 
Ellipis the following Equation, will 
exprels a double Point, vis. yy = 


-A 24x — Gd. 


DUP 


Doverxs, in ArchiteQure, is an 
Ornament of the higheſt Part of — 
Cornice, or a M . cue in f- 
L Cee of a TOS 


DovurattanG, in — 
ture, is the way of 
Boards or Timber together, d 
ting of one Piece into 3 in 
dently, with a Dove- Tail Joint, or 
with a Joint in figure of a Dore's 


N * — — 
thern 3 L 
fo Boa. 

Dx acon's Hrap and Tait, 
are the Nodes of the Moon. See 


DzaGgon-Bzams, in Architec- 
ture, are two ſtrong Braces or Struts, 
which ſtand under a Breaſt- Summer, 
and meet in an Angle on the Shoul- 
der of the Key-piece. 
DeauvGeur Comrassts, are 
8 —— —"_ moveable 
nts, to * Draughts in 
Architecture, Oc. 
DaAuenr Hooks, are 
Hooks fix'd on the Checks of of a com- 
mon Carriage, two on each fide, 


one near the Trunion-Hole, and the 


other at the Train. | 
Dzaaw-Bzaince, is a Bridge 


made to draw or let down, as 
| before the Gate of 


Plyers, twice the Length N the 


S and a Foot in Diameter. The 
» travers'd with 2 | 


inner 
ſerves for a Counter- 


Croſs, 
R_—_ the Chains that hang 


from. the other Extremities of the 
Plyers, to lift up, or let down the | 


Bridge, are of Braſs or Iron. 
Dx «2, wy Architecture. See 


Larmier. 


Dax Moar. See Moat. 


Durricars Paoronrlon, 1 | 


Ra rio, is a Ratio compounded 


S and 


— 4 


WGS 


W to ceaſe? 


DUP 


two Ratio's; as, the duplicate Ra- 
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Dos ForTIiFICaTION. 


tio of à to 6 is the Ratio of az to See Fartification. | 


b, or of the Square of @ to the 
Square of 6. 

If three Quantities are in contt- 
nual Proportion, the firſt is to the 
third io the duplicate Ratio of the 
firlk to the ſecond; or as the Square 
of the firk to the Square of the ſe- 
cond. | 

Dvu-»>L1CAT1oN, is the doubling 
of any thing. 

Du>zLicaTion of @ Cubic, is to 
find the Side of a Cube that ſhall be 
double in Solidity to a given Cube. 
Several have attempted to do this 
geometrically ; but it is in vain to 
pretend to it, for it cannot be done 
without the Solution of a cubic E- 
quation; and fo a conie Section, or 
ſome higher Curve, muſt be uſed 
tor determining the Problem. 

The Solution of thig Problem de- 
pends upon finding two mean Pro- 
por tionals between two given Lines. 
For if the Side of a given Cube be 
a, and the Side of a double Cube be 
= », then will 2 4* 94, or put- 
ting #4 == 2 4, it will be a5 = ; 
therefore it will be @@ + yy ity tb; 


. . 
or making = , it will be 4: 
a 


22% : &. So that theſe four Quan- 
tities will be continual Proportionals: 
conſequently y, the Side of the Cube 
ſaught, is the ſecond of two mean 
Praporuenals between à and 5. 
This Problem of doubling the 
Cube, formerly was propoſed by 
the Oracle at Delplos, to the Inha- 
bitants of that Iſland, who went to 
ak. what was to be done, to cauſe 
the Plague chen raging amongſt them 
The Oracle made an{wer, 


that before: this. could! happen: they 

| muit double the Altar, which was a 
Cube. Sce Valerius Maximus, Lib. 
8. allo. Kutocius s Commentary on 
Lib. 2. Archimedes De Sera & Cy» 
lindra. 


V 


DunzaT710N, is the Idea we have 
of the Continuation of the Exiftence 
of any thing. 

DialLixG. See Dial. 

Dy, or Dis, in Architecture, 
is any ſquare Body, as the Trunk, 
or notch'd Part of a Pedeſtal, being 
that Part included between the 
and the Cornice. 

Dy eTtzre, or Dir, in the 
antient Architecture, was a kind of 
Temple, encompaſſed round with a 
double Row of Columns; and the 
Pſeudo-Diptere, or falſe Diptere, 
was the lame, only this was encom- 
paſſed with a ſingle Row of Columns, 
inſtead of a double Row. 


E. 


ART H. This Body of Land 
and Water, whereon we dwell. 
Various have been, and now are 
the Opinions concerning the Shape 
of the Earth, by fuck who are igno- 
rant of Geography. That of the 
common People is, that it is a vaſtly 
extended Plane, having a bottomlefs 
Foundation. And of this Opinion 
were La#antius (in Lib. 3. c. 24) 
and Se. Juguſtine (in Lib. 16. Le 
Civvitate Dei, ) and ſeveral other of 
the antient Fathers, and leſs-Know- 
ing Philoſophers, Concerning the 
latter of Which, ſee Aiſtatii's Book 
De Cæh, Lib. 2. cap. 13. It is not 
known. who was che firſt that al- 
ſerted. that the Figure of the Earth 
was ſpherical: but chis we may be 
ſure, that the Doctrine is very an- 
tient, becauſe at the talging of Baby» 
lun hy 4/exander the Great, Eclipies 
were fet down. and computed tor 
many Years before the Nativity of 
Chrifl,, which without the Know- 
ledge of the ſpherical) Figure of the 
Earth could not have been done: it 
P being 
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being evident that Wales the Gre- ſetting of the Sun and Stars ir every 


cian was ſufficiently acquainted with 
this, becauſe he predicted an Eclipſe 
of the Sun, | 

1. That the Figure of the Earth 
is nearly ſpherical, is ſufficiently 
confirmed from Eclipſes ; eſpecially 
thoſe of the Moon, which are cauſed 
by the Shadow of the Earth falling 
upon the Moon. And ſince this 
Shadow always appears circular, 
whether it falls to the Eaſt, Weſt, 
or South, and its Diameter greater 
or leſs, according as the Moon 1s 
more or leſs diſtant from the Earth; 
it is evident from Optics, that the 
Figure of the Earth is, in Appear- 
ance at leaſt, ſpherical. —- Alſo E- 
clipſes of the Sun, which are cauſed 
by the Interpoſition of the Moon 
between-the Sun and thoſe Places 
where it appears eclipſed: I fay it 
could not be determin'd when, and 
in what Places ſuch Eclipſes ſhould 
appear, and where not, if the Earth's 
Figure where unknown. And be- 
cauſe the Places where ſuch Eclipſes 


Happen, and where not, are deter- 


min'd upon the Suppoſition of the 
Earth's Surface being ſpherical ; it 
is evident that the ſame is ſpherical. 
— The ſpherical Figure of the Earth 
is evinced alſo from the rifing and 


ſetting of the Sun, Moon, and Stars ; 


which happen ſooner to thoſe who 
live to the Eaſt, and later to thoſe 
living Weſtwardly : and that more or 
leſs ſo, according to the Roundneſs 
of the Earth, —So alſo going or ſail- 
ing to the Northward, the North 
Pole and northern Stars become 
more elevated, and the South Pole 
and ſouthern Stars more depreſs'd ; 
the Elevation Northerly increaſing 
equally with the Depreſſion Sou- 
therly ; and either of them propor- 
tivnably to the Diſtances gone. The 
ſame thing happens in going to the 
Southward. Beſides, the oblique 
Aſcenſions, Deſcenſions, Emerſions, 


and Amplitudes of the riſing and 
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Latitude, are agreeable to the Suppo- 
ſition of the Earth's being ſpherical : 


All which could not be ſo, if the 


Earth were of any other Figure. 
Moreover, when one ſtands upon the 
Shore, and ſees a Ship afar off under 
ſail, making towards the Land; at 
firſt we ſee only the Topſails or 


higheft Parts, and at the ſame time 


do manifeſtly behold the Convex 
Surface of the Sea interpoſed be. 
tween our Sight and the Hull or 
lower Parts of the Ship, till ſhe 
approaches nearer, and this uni- 
formly every way alike, and pro- 
portionably to the ſeveral Diſtances; 
which is an evident Proof of the 
Roundneſs of the Sea.—Laſtly, the 
Roundneſs of the Earth moſt mani- 
feſtly appears from the-Voyages of 
ſeveral Perſons of theſe latter Ages, 
who have fail'd quite about the 
ſame. For firſt of all Ferdinand 
Magellan, anno 1519, in 1124 Days; 
Francis Drake, an Engliſhman, anno 
1577, in 1056 Days; Thomas Can- 
iſp, another Engliſhman, anno 15 86, 
in 777 Days; Simon Cordes, a Dutch- 
man, anno 1590; Oliver Noort, an- 
other Dutchman, anno 1598, in 1077 
Days; Wiliiam-Cornelius Schouteen, 
a third Dutchman, anno 1615, in 749 
Days; Fames Heremetes and Fohn 
Huygens, anno 1623, in 802 Days, 
conitantly continuing their Courſe 
Weſterly, return'd again to Europe 
Eaſterly, obſerving all the way every 
Phænomenon conſequent from the 
Roundneſs of the Earth. —Altho' 
the Surface of the Earth or Sea is 


ſaid to make but one continued 


Round, yet this, in reality, is not 
to be ſo ſtrictly taken, as to have no 
Inequality in it; but as a Ball, tho' 
it has ſome Duſt or ſmall Grains of 
Sand upon it, may ſtill be ſaid to be 
round; ſo tho' the Land, Hills, and 
Mountains be ſomewhat raiſed above 


the ſpherical. Surface of the Sea, and 


ſome Valleys depreſs'd below it, yet 
I becauſe 
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becauſe the greateſt of theſe Tnequa- 


lities has ſcarcely any ſenſible Ratio 
to the whole, the whole may well 


be affirm'd to be round. | 
It is not many Years ſince the 


true Figure of the Earth has been 
diſcovered; for ever before it was 
taken by Mathematicians and Geo- 
graphers as perfectly Spherical, ex- 


cepting the ſmal] Inequalities in its 
Surface of Mountains, Valleys, &c. 


But now it is evident, that the Fi- 
gure of the Earth is an oblate Sphe- 
roid, form'd by the Rotation of an 
Ellipſis about its leſſer Axis. So 


that thoſe Diameters are longeſt of 


all belonging to the Circle between 
the Middle of the Poles, or the E- 
quator ; and thoſe more remote from 
it, are ſhorter, till you come to the 
Axis, joining the Poles of the Earth, 
which is the ſhorteſt of all. What 
gave the firſt Occaſion to the Know- 
ledge of this, was the Obſervations 
of ſeveral Frenchmen in the Eaſt- In- 
dies, about 70 Years ago, (ſee the 
Hiſtory of the Royal Academy of Sci- 
ences, by Mr. Du Hamel, p. 110, 
156, 206. and L' Hiftoire de ! Aead. 
Rey. 1700, 1701.) who found that 
Pendulums, the nearer they came to 
the Equator, perform'd their Vibra- 
tions ſlower. From whence it fol- 
lows, that the Velocity of the De- 
ſcent of Bodies, or Gravity, is leſs 
in the Countries near the Equator 
than thoſe near the Poles. And this 
ſet Sir Jaac Newton and Mr. Huy- 
gens to work, to find out the Cauſe ; 
which, they ſay, is the Revolution 
of the Earth about its Axis: for 
ſince it moves much {wifter at the 
Equator than at the Poles, the Di- 
minution of the Weight of Bodies 
there, muſt be found greater than 
near the Poles; and ſo thoſe Parts 
of the Sea, ſituate near the Equator, 
being by this Cauſe made lighter, 
are thrown up to a greater height. 
See this curious Subject fully handled 
by Mr. Huygens, in his Diſcourſe 
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De Canſa Gravitatis, p. 154, and 


foll. wherein he makes the Ratio of 
the polar Diameter to that of the, 
Equator, as 577 to 875; and Sir 
22 Newton's Princip. Phil. Nat. 

athem. Lib. 3. where that Ratio 
in the firſt Edition is as 689 to 692. 
See alſo a late Treatiſe, entitled 
The Meaſure of the Earth, by ſeveral 
Frenchmen ſent to the North to mea- 
ſure the Earth, by order of the 
King of France, chiefly occaſioned 
by the Opinion of Mr. Caſſini, who 
would have the. Figure of the Earth 
to be a prolate or egg-form Sphe- 
roid, the Axis being longer than a 
Diameter of the Equator. 

2. On Suppoſition that the Sun's 
Parallax be thirty-two Seconds, the 
Earth's mean Diſtance from the Sun 
will be 54,000,000 Miles. But Sir 
12 eabton takes the apparent 

iameter of the Earth from the 
Sun to be tweñty - four Seconds; and 
ſo the Sun's Parallax twelve Seconds; 
and if ſo, the Sun's Diſtance will be 
much greater. | | 

3. Since the Earth is of a prolate 
ſpheroidal Figure, ſwelling out te- 
wards the Equator, and flatted or con- 
trated towards the Poles; ſo as the 


Diameter of it, at the Equator, is 


longer than the Axis by about thirty- 
four Miles; upon this Account, there 
ariſes a ſmall Inequality in the Mag- 


nitude of a * of Latitude; for 


they increaſe from the Equator to 


the Poles by nearly the eight hun- 
But this Difference 


dredth Part. 
of Increaſe is ſo very ſmall, that in 
meaſuring Degrees by Inſtruments, 
it cannot be diſcover'd. Hence it 
alſo. follows, that heavy Bodies do 
not tend directly to the Earth's 
Centre, unleſs at the Poles and E- 
quator, but every where perpendi- 
cularly to the Surface of the Sphe- 
roid. | 23 

4. Diogenes Laertius ſays, that 
Anaximander a Scholar of Thales, 
who lived about 550 Years before 


1 the 
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the Birth of Chr, was the firſt who 
gave an account of the Circumference 
of the Sea and Land. —And his Mea- 
ſure thereof ſeems to be uſed by the 
ſucceeding Mathematicians, till the 
time of Eratofthenes. Ariſtotle, at the 
end of Lib. 2. De Cel, ſays the 
Mathematicians, who have attempted 
to meaſure the Circuit of the Earth, 
make it 40000 Stadiums; and this 
is thought to be that of Anaxriman- 
der.—The next after Anaximander, 
who undertook this Buſineſs, was 
Eratoſthenes, who lived about 200 
Years before Chriſt. He makes the 
Circuit of the Earth to be 250000 
(ſome ſay 252000) Stadiums, which 
Pliny makes to be 31500 Roman 
Miles, each of which is reckon'd to 
be 1000 Paſſes. He perform'd the 
thing by taking the Sun's Zenith 
Diſtance, and meaſuring the Diſtance 
between two Places under-the ſame 
Meridian, as Cleomedes relates. But 
this Dimenſion was taken by many 
of the ancient Mathematicians to be 
falſe; and chiefly Hipparchus, who 
lived 100 Years afterwards, and 
added 25000 Stadiums to Erataſibe- 
nes Circuit: but for what reaſon is 
not known.— The next who mea- 
ſured the Earth was Paſſidonius, who 
lived in the time of Cicero and 
Pompey the Great; he makes the 
Circumference to be 240000, (ac- 
cording to Cleomedes,) but 180000 
Stadiums (according to Szrabo.) He 
did it by the Altitudes of a Star, 
and meaſuring a Diſtance under the 
ſame Meridian. Ptolemy, in his 
| Gtogr. ſays, that Marinus, a cele- 
brated Geographer, attempted ſome- 
thing of this kind ; and likewiſe in 
Lib. 1. cap. 3. mentions himſelf as 
having try'd to do the thing after a 
different way from any body before 
him, which was from Places under 
different Meridians; but does not 
ſay how much he found it to be: for 
ſtill made uſe of the Number of 
180000 Stadiums, which had been 
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found out by thoſe who went before 
him. —8ze// relates from the Ara- 


bian Geographer Abelfzdea, who 


lived about the 1300th Year of 
Chriſt, that about the 8ooth Year 
of Chriſt, Maimon, an Arabian King, 
having got together ſome ſkilful 
Mathematicians, commanded them 
to find out the Circumference of the 
Earth. And theſe accordingly made 
choiſe of the Fields of Meſopotamia, 
wherein they meaſured under the 
ſame Meridian from North to South, 
until the Pole became one Degree 
depreſs'd. And that Meaſure they 
found to be 56 or 56 Miles and a 
half: and ſo according to them the 
Circumference of the Earth is 20160 
or 20340 Miles.—]t was a long time 
after before any body elſe try'd to 
perform this Buſineſs : but at length, 
Snell, a Profeſſor of Mathematics 
at Leyden, in Holland, about 120 
Years ago began again to ſet about 
this Work, who with a great deal 
of 'Skill and Labour, by meaſuring 
large Diſtances under the ſame Pa- 
rallel, found one Degree to be 28509 
Perches, each of which is 12 Rhind- 
land Feet, or 19 Dutch Miles, and 
the whole Periphery 6840 Miles; a 
Mile being, according to him, 1500 
Perches or 18000 Rhindland Feet. 
See more in his Treatiſe, called E- 
ratoſthenes Batawus, The next 
Modern, who undertook this Mea- 
ſurement, was our Country man Ri- 
chard Norawaed, who in the Year 
1635, by meaſuring the Diſtance 
from London to York with a Chain, 
and taking the Sun's Meridian Alti- 
tude, the 11th of June, with a Sex- 
tant of above five Feet Radius, found 
a Degree to contain 367200 Feet, 
or 69 Miles and a half and 14 Poles; 
and thence the Circumference of a 
great Circle of the Earth is a little 
above 25036 Miles, and the Diame- 
ter a little more than 7966 Miles. 
And this Meaſure is allow'd by every 
one to-be as exact as any POD 

See 
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See the Particulars of the whole 


Affair in his Seaman's Practice. 


The Meaſurement of the Earth 
by Snell, tho' very troubleſome and 
ingenious, and much more accurate 
than any of the Ancients, being 
thought by ſome of the French, in 
the Reign of Lewis XIV. to be ſub- 
jet to ſome ſmall Errors, the Affair 
was renew'd, after Snell's way, by 
Mr. Picart and other Mathema- 
ticians, by the French King's Com- 
mand ; they uſing for that Purpoſe 
a Quadrant of 33 'French Feet Ra- 
dius, and found a Degree to contain 
342 360 French Feet. See Mr. Pi- 
cart's Treatiſe, entitled La Meſure 
de la Terre. —Mr. Caſſini the younger, 
in the year 1700, by the French 
King's Command too, went about 
this Buſineſs, with a Quadrant of 
10 French Feet Radius for taking the 
Latitude, and another of 34 Feet 


for taking the Angles of the Trian- 


gle: And found a Degree, from his 
Calculation, to contain 284343. Toiſes, 
or 6975 Engliſb Miles. And this 
Meaſurement being perform'd with 


all the Care and Exactneſs poſſible, 


muſt be look'd upon as very near 
the Truth; and differs from our 
Norwood's only 8 Toiſes. See the 


Hit. de P Acad. Roy. an. 1702. 


5. The Earth's Excentricity 1s a 
hundred and fixty-nine of ſuch Parts 
as the Sun's Diſtance is a thouſand. 
The periodic Time of the Earth, in 
her Orbit, is three hundred and 
ſixty-five Days, five Hours, fifty- 
one Minutes ; the Motion about its 
Axis is performed in twenty-three 
Hours, fifty-ſix Minutes, four Se- 
conds; and its Axis makes an Angle 
with the Plane of the Ecliptic of 
ſixty-ſix Degrees, thirty-one Mi- 
nutes. 

6. The Earth's Horizontal Paral- 
lax to an Eye at the Sun's Surface 
will be ſixteen Minutes ; and it 1s 
nearer. the Sun in December than it 


is in Zane, and conſequently its 
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Perjhelium is in the Month of De- 


cember, wiz. about the third or 


fourth Day. 

EaRTH-Bacs, in Fortification 
are the ſame with Canvaſs-Bags. 
Which ſee. 4 

Eaves-LaTH, in Architecture, 
is a thick feather-edged Board, nail'd 
round the Eaves of a Houſe for the 
lowermolt Tiles, Slates, &c. to reſt 
upon. Ly | 

EBBIiNG and FLOWING of the 
Sea. See Tides. 

Ec no, is a Repetition of Sound, 
cauſed by Reflection. | 

Echixus, from the Greek Ecbi- 
not, the Shell of a Cheſnut, com- 
monly fignifies that Part of the 
Quarter-Round which includes the 
Owum, or Egg, and ſometimes the 
boy pres itſelf. | 

CLIPSE, is a Deprivation of the 
Light of the Sun, or ſome Heavenly 
Body, by the Interpoſition of an- 
other Heavenly Body between our 
Sight and it. As an Eclipſe of the 
Sun is the Deprivation of its Light, 
cauſed by the Inter poſition of the 
Body of the Moon, between our 
Sight and the Sun. An Eclipſe of 
the Moon is the Deprivation of her 
Light, cauſed by the diametrical 
Interpoſition of the Earth between 
the Sun and Moon. 

A total Eclipſe of the Sun or 
Moon, is when their whole Bodies 
are obſcured: And a central Eclipſe 
of the Moon, is when it is not only 
total, but alſo the Centre of the 
Moon paſſes through the Centre of 
that Circle which is made by a 
Plane, cutting the Cone of the 
Earth's Shadow at Right Angles, 
with the Line joining the Centres 
of the Sun and Earth. A partial 
Eclipſe, is when Part of the Body 
of the Sun and Moon are only dar- 
ken'd. | 
1. The Moon can never be e- 
clipſed, but when ſhe 1s in Oppo- 
ſition to the Sun, or at Full; and 

2 likewiſe 


| | 

e 

likewiſe in or near the Nodes: And 

the Sun, but when he is in Con- 

junction with the Moon, and the 
oon is in or near the Nodes. 

2. The Limit for Eclipfes of the 
Moon is about 11 deg. 40 min. on 
each fide of the Node: And the 
Limit tor thoſe of the Sun about 
16 dep. 40 min. on each fide it, 
Alio the utmoſt Latitude of the 
Moon, that can permit any Eclipſe 
of the Moon, is about 1 deg. 2 min, 
And the fame utmoſt Latitude that 
can permit any Solar Eclipfe is 
about 1 deg. 32 min. 

3. If you multiply the Number of 
Lunar Months, accompliſhed from 
that which began the Sth of Ja- 
u@ry, N. S. in 1701. to.that Month 
in which any New Moon falls out, 
and add to the Product 33890, and 
divide the Sum by 43200; then if 
the Remainder or the Difference be- 
tween the Diviſor and Remainder 
be leſs than 4060, there will be 
an Eelipſe of the Sun that New 
Moon. 

4. Likewiſe if you multiply the 
Number of Lunar Months, accom- 
liſhed from that which began the 
Sth of Fanuary, N. S. 1701. to the 
New Moon preceding any Full 
Moon, and to the Product add 

37326, and then divide the Sum by 
43200, if the Remainder or Diffe- 
rence between the Diviſor ud the 
Quotient be leſs than 2800, there 
will be an Eclipſe of the Moon at 
the {aid Full. 

. All Eclipſes of the Moon are 
of the ſame Magnitude all over the 
Earth, and in and end at the 
Jame Times to all thoſe inhabiting 
under the ſame Meridian. But E- 


clipfes of the Sun on various Parts 
of the Earth, are different; They 
always begin on the Weſt Side the 
Sup, and end on the EFaft, 

>. Dr. Halley, in his Tables not 
yet publithed. takes notice of a Cy- 


cle, or Period, which Mr. ian 
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ſays is two hundred and twenty- 
three Synodical Months, or eighteen 
Julian Years, ten Days, (when the 
Cycle, or Period contains five Leap 
Days,) and eleven Days (when four 
Leap Days) ſeven Hours, forty- 
three Minutes one Fourth ; in which 
time all Correſpondent New Moons, 
Full Moons, and Eelipſes return 
again. This Cycle is, by him, call- 
ed the Saros, and is mentioned by 
Pliny in lib. 2. of his Natural Hi- 
fry. ata 
7. The principal Alteration of 
the Time of the Day in all Eelipſes, 
depends upon the Exceſs of this 
Period above an even Number of 
Days, which is feven Hours, and 
forty-three Minutes one Fourth; fo 
that the Cycle puts every Corre- 
ſpondent Eclipſe later than the fore- 

oing almoſt eight Hours: And fo 
if three of thote Cycles are joined 
together, thoſe odd Hours and Mi- 
nutes will amount nearly to one Day, 


and they will nearly bring the 


middle Point of the Correſpondent 
Eclipſes to the ſame Time in the 
ſame Place, which a ſingle Cycle 
cannot do; and theſe three Cycles 
together will be fifty-four Years, and 
thirty- two or thirty-three Days. 

8. There will be elapſed nine 
hundred Years in the time that the 
Moon begins to enter the Beliptic 
Limit for Eclipſes of the Moon on 
one fide, till it goes out of it on the 
other; in all which time there will 
be fifty Periods, and Eclipſes of the 
Moon each Period : And there will 
be elapſed twelve hundred and fixty 
Years from the time that the Moon 
begins to enter the Ecliptic Limit 
for Eclipſes of the Sun on one ſide 
the Node, till it out of it on 
the other: During which long time 
there will be ſeventy Periods, and 
ſomewhere Eclipſes of the Sun each 
Period. After which long Spaces 
of Time there will be no ſuch E- 
el ipſes for a much longer time. 

N 9. The 
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9. The Motion of the Centre of 
the Shadow of the Moon, in E- 
clipſes of the Sun, is nearly right- 
lined. 

10. The Dimenſions of the Pen- 
umbra, or entire Eclipſe, and the 
Extent of the total Shadow on the 
Earth, are continually different, ac- 


cording to the different Elevations 


of the Sun and Moon above any 
ticular Horizon. | 

11. The Figure of the entire Pen- 

umbra, or general Eclipſe, and of 


the Umbra, or total Darkneſs, as 


they appear upon every Country, on 
account of the different Obliquity 
of every Horizon, is different, and 
will mike Ovals, or Ellipſes of 
different Species perpetually ; and 
in the vaſt Penumbra it will be an 
Oval, being the InterſeQion of a 
conical and ſpherical Surface ; but in 
the ſmaller Umbra, or total Dark- 
neſs, which is confin'd to a much 
narrower Compaſs, it very nearly 
approaches to the Interſection of a 
Conic Surface with a Plane, which 
is a true Ellipſis. 

12. The Species of that Ellipſis 
depends on the {ame Altitude above 
the Horizon at the time of total 
Darkneſs, as does the Poſition of 
its longer Axis on the Azimuth of 
the Sun at the ſame time. This 
Oval, when the Sun is of a con- 
ſiderable Altitude, is almoft an exact 
one; but when the Sun is near the 
Horizon, it will be very long, and 
ſo leſs exact, becauſe the ſpherical 
Surface of the Earth is at a Diſtance 
more remote from a Plane. 

13. The perpendicular Breadth of 
the Shadow is neither that of the 
longer, nor that of the ſhorter Axis 
of the Cone of Shadow; but that 
of the two longeſt Perpendiculars, 
drawn from the Tangents, parallel 
to the Diameter; along which the 
Direction of the Motion is. : 

14. The Velocity of the Motion 
of the Centre of the Shadow is un- 
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equal; not only on account of the 
Difference of the Moon's Motion at 
the beginning and ending of the 
entire Eclipſe ; which indeed is very 
inconſi le, but chiefly by reaſon 
of the Difference of the Obliquity 
of the Horizon all the Way of its 
Paſſage. 
15. The Duration of Solar E- 
clipt is different, according as their 
Middle happens about Six in the 
Morning or Evening, or about 
Noon, or about any intermediate 
Time. If that happens about Six 
o'Clock, Morning or Evening, the 
diurnal Motion then neither much 
conſpires with, nor oppoſes the pro- 
per Motion of the Centre of the 
Shadow: and the Duration is almoſt 
the ſame as it would be if the Earth 
had no diurnal Motion at all. If 
that happens about Noon, the diur- 
nal Motion, moſt of all, conſpires 
with that proper Motion of the 
Centre, and makes the Duration of 
the Eclipſe the longeſt poſſible. If 
it bappens in the intermediate 
Times, the diurnal Motion, in a 
leſs degree, conſpires with the other 
Motion, and makes the Duration of 
a mean Quantity, between that of 
other Caſes: But if it happens con- 
ſiderably before Six o'Clock in the 
Morning, or after Six in the Even- 
ing, the diurnal Motion is back- 
ward, and ſhortens that Duration 
proportionably. EP 
16. The Computation or Calcu- 
lation of Eclipſes of the Sun, is at 
beft but a troubleſome Buſineſs ; 
that of the Moon being eaſier than 
that of the Sun. The Moon's con- 
fiſts in having the following Data: 
1. Her true Diſtance from the 
Node, at the mean Conjunction. 
2. The true Time of the Oppo- 
ſition, together with the true Place 
of the Sun and Moon, reduced to 
the Ecliptic. 3. The Moon's true 
Latitude at 9 is of the ar, 
Conjunction, Diſtance o 
a P 4 each 
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each of the Luminaries from the 
Earth; as alſo their horizontal 
Parallaxes and apparent Semi-dia- 
meters. 4. The true horary Mo- 
tions of the Moon and of the 
Sun; and the apparent Semi-dia- 
meter of the Earth's Shadow. From 
theſe being given, the Duration, 
Beginning, Middle, End, and Quan- 
tity of the Eclipſe, may be obtain'd 
from Addition, Subtraction, the Rule 
of Proportion, and Trigonometry. 
A Type of an Eclipſe of the 
Moon may be deſcribed i» plano, 
when the Semi diameter of the 
Moon and Earth's Shadow, as alſo 
the Latitude at the Beginning and 
End of the Eclipſe, are given: For 

_ Sh 11 
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let CD be the Ecliptic, and A the 
Centre of the Shadow; thro? which 
draw LQ perpendicular to DC. 
Let D, H, C, Q, be Weſt, North, 


Eaſt, and South. From A with the 


Diſtance equal to the Sum AN of 


the Semi-diameters of the Shadow 


AP, and that of the Moon PN 
deſcribe a Circle DOC Q, and 
with AP the Semi-diameter of the 
Shadow deſcribe another concen- 
tric Circle ELF, which will ex- 
hibit the Section of the Farth's 
Shadow during the Moon's Paſlage. 
Make AL equal to the Moon's 
Latitude at the Beginning of the 
Eclipſe, and at L raife the Perpen- 
dicular LN meeting the greater 


ning of the Eclipſe. In like man- 
ner make AS equal to the Moon's 
Latitude at the End of the Eclipſe, 


which being parallel to DC, is at 
the ſame Diſtance from it; then 
will the Centre of the Moon be in 
O, at the End of the Eclipſe. Join 
the Points O and N by a right 
ine; then will ON be an Arch of 
tne Orbit, which the Moon's Cen- 
ire, moves thro” during her Obſcura- 


: ah atS raiſe the Perpendicular OS, 


2s * 
Periphery towards the Weſt in the 

Point N; then will the Centre 
of the Moon be at N at the Begin- 


tion. From O and N, with the 
Diſtance of the Moon's Semi. dia- 
meter, deſcribe the Circles PV, TX, 
which will expreſs the Moon at the 
Beginning and End of the Eclipſe. 
Laſtly, from A draw AT perpendi- 
cular to ON, then will the Centre 
of the Moon in the middle of the 
Obſcuration be at I; and ſo if a 
Circle HK be deſcribed from J. 
with the Diſtance of the Moon's Se- 
mi-diameter ; it. will repreſent the 
Moon- in her oreatelt Obſcuration, 
and will define the Quantity of the 
Eclipſe. it 
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The Calculation of an Eclipſe of 
the Sun depends upon the following 
Data: 1. The mean Conjunction, 
and from thence the true Conjunc- 
tion, together with the Place of the 
Luminaries at the apparent Time 


of the true Conjunction. 2. The 
apparent Time of the viſible new 
Moon at the apparent Time of 
the true Conjunction. 3. The ap- 
arent Latitude at the apparent 
Time of the viſible Conjunction. 
When theſe are once had, the 
other 2uzfita may be obtained by 
Trigonometry, and other Helps. 
But to get the Data, the greateſt 
Part of the Trouble conſiſts in the 
Parallaxes of Longitude and Lati- 
tude, which if there were no ſuch 
thing, it would make the Calcula- 
tion of ſolar Eclipſes the ſame as 
that of lunar ones. ; 

17. M. De la Hire, has given the 
Deſcription of an Inſtrument to find 
oat Ectipſes by, as may be ſeen in 
Bion's Book of Mathematical In- 
ſtruments: You have alſo a geome- 
trical way of projecting an Eclipſe 
of the Sun, by a Pair of Compaſſes 
and a Sector, which may be ſeen 
in Vol. II. of Sir Jena, Moor's 
Mathematics: In Dr. KeiPs Aſtro- 
nomical Lectures: At the End of 
my Tranſlation of Bion's Book of 
Mathematical Inſtruments ; and in 
a little Tract of the Uſe of the Sector, 
printed for Mr. Wright, a Mathe- 
matical Inftrument-maker. 

18. Plutarch relates in his Life of 
Nicias, that when Soldiers werecom- 
manded to embark upon an Expe- 
dition, there happen'd that Nightan 
Eclipſe of the Moon, which very 
much ſurprized their General, and 
all the Soldiers, and by reaſon of 
their Ignorance of the Cauſe there- 
of, it poſſeſſed them with great Ap- 
prehenſions of ill Luck : For, ſays 
he, many knew the Cauſe of Eclipſes 
of the Sun, but they had not the 
leaſt ſuſpicion what ſhould make 
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the Moon, when ſhining with a full 
Face, to inſtantly loſe her Light 
and Colour; and interpreted this to 
be no other than a Token ſent by 
God of ſome impending Calamity 
that would happen to them:— In 
the ſame place Plutarch takes no- 
tice, that Anaxagoras, who flouriſh'd 
but a little before-Nicias, was the 
firſt who had the Boldneſs to com- 
municate in Writing, the Cauſe of 
the lunar Light and Shadow. But 
his Opinion was yet conceal'd from 
the Public, who would not eaſily ad- 
mit or approve of any Writings 
concerning the Cauſes of natural 
Appearances; but looked upon all 
ſuch who employed their Times 
this way, as Men buſying themſelves 
in vain Purſuits, and guilty of Im- 
piety to bound and limit the Deity 
with certain Laws; and for this was 
Protagoras baniſh'd from Athens, and 
Anaxagoras, when carried to Priſon, 
was releaſed by Pericleswith much ado. 

19. Wales was the firſt who pre- 
dicted an Eclipſe of the Sun; and 
Ptolemy in Lib. 6. of his Almageſt, 
has ſhewn how to find an Eclipſe of 
the Sun by means of Parallaxes, 
which Regiomontanus in his Epitome 
Almageſti, Lib.6. has fully explain'd. 
See alſo, concerning Eclipſes 
Hewvelins's Machin. Celeft. tom. 1. 
c. 18. f. 372. et ſeq.— De la Hire's 
Tabulæ Aſtronomicæ.— Wing's A. 
ſtronomia Britannica. — Wideburg's 
Tractat. de Eclipſ. totali Solis et 
Terre, anno 1715. d. 3. Maj. 
Gregory's Element. Aftronom. 22 & 
Geom.—IWolfus's Elem. Aftron, $841. 
& F. 913.— Leadbetter's Doctrine of 
Eclipſes.— See alſo the Tranſactions 
of the Learned, publiſhed at Peter/- 
burgh, wherein is a Method of com- 
puting Eclipſes by Series's. One of 
the principal Uſes of Eclipſes is to 
find the Longitude of Places. See 
under the Word Longitude. - 

EcLiyTic, is a great Circle of 
the Sphere, ſuppoſed to be 9 
_ thro? 
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thro' the middle of the Zodiac, and- 


making an Angle with the Equinoc- 
tial (in the Points of Aries and Li- 
bra) of 23 deg. 30 min. which is 
the Sun's greateſt D. lination. But 
in the new Aſtronomy, it is that 
Path or Way among the fixed Stars 
that the Earth appears to deſcribe 
to an Eye placed in the Sun. 

This is, by ſome, called Via Solis, 
or the Way of the Sun, becauſe the 
Sun, in his annual Motion, never 
_ deviates from this Line, as all other 
Planets do, more or Jlefs ; from 
whence the Zodiac hath its Breadth. 

'- EFrECT10N, is a Word uſed by 
Geometers, in the ſame ſenſe with 
the Geometrical Conſtruction of Pro- 
8 and often of Problems and 
Practices; which, when they are 
deducible from, or founded upon 
ſome general Propoſition, are called 
the Geometrical Effections thereunto 


belonging. 1 ORG 


_ ErFLuviuMs, are the very ſmall - 


Particles, or Corpuſcles- that are 
continually emitted from Bodies. 
—"ELasTiciTtyY, is the ſame as 


Springineſs: And an elaſtic Body is 


that which gives way for a time (or 
lefſens its Figure) to another Body, 
firiking or preſſing it, but preſently 
recovers its former Figure by its 
own natural Power: And a Body 

fectly elaſtic, is one that recovers 
its Figure with the ſame. Force it 

loſt it by. 

All Bodies in Nature, that we 
know of, are in ſome degree or 
other, elaſtic, but none of them are 
perfectly elaſtic; and from this Ela- 
ſticity of Bodies proceeds that noted 


Law of Nature, wiz. That A#ion 


and Re- action are always equal and 
contrary: For if there was no Ela- 
ſticity, this Law would not hold 


If the elaſtic Ball A ſtrikes 
againſt the firm Bottom CD ob- 
liquely in the Direction AF, the 
Angle EF D, whoſe Side FE it 
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rebounds back again in, will be e- 
qual to the Angle AFC, | 


yo 
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If a String be. ſtrained like thoſe 
of a muſical Inſtrument, it ſhall be- 
come elaſtic ; for the ſmalleſt Force 
ſhall be ſufficient to bend it, tho' 
it be ſtrained never ſo hard; and 
when that Force ceaſes, the Force 
that ſtrains it, ſhall bring it back 
to its firſt Situation, and the String 
being once mov'd, ſhall oſcillate 
like a Pendulum, and perform them 
all, both great and ſmall, in the 
ſame time. 

_ Moſt elaſtic Bodies, when flruck, 
give a muſical Sound ; and the Rea- 
on why ſome do not, ſeems to be 
either becauſe the Spring is too 
weak, and the Motion too ſlcw, or 
becauſe the Elaſticity is too ſtrong, 
and the vibrating Parts ſo ſhort, 
and the Sound ſo acute, and ſo ſoon 
over, that it, cannot be perceived 
DY SHR. . 

If the Magnitudes and Motions of 
ſpherical Bodies perſectly elaſtic, 
moving in the ſame right Line, and 
meeting oneanother, are given, their 
Motion after Reflection may be de- 
termin'd thus: Let the Velocities 
of the Bodies A and B be called a 
and 6 reſpectively, and if the Bo- 


dies tend the ſame way, and A 
moving ſwifter than B, follows it, 


then the Velocity of the Body A 
| after 


— NK = an 


0 


E 
after the Reflection will be 0 
2 A-aB＋-25B 


— — and that of the Body 
1 . 2 1 the 


Bodies meet, then changing the Sign 


of b, the Velocites after Reflection 


„ a\h—aB—26B 
will be — „ 


24 A ＋CEUA—2B 
e ROE, 


, and 


either of which, if 


it follows that the Motion after Re- 
flection tends the contrary way to 


which A tended before the Reflection. 


And this is alſo to be underſtood of 
the Motion of the Body A in the 
former Caſe. | 

The Cauſe of Elaſticity, in moſt 
Bodies, ſeems to be the repulſive 
Force of their Particles ; for when 
the elaſtic Body is compreſſed, its 
Pores are thereby contracted, and 
made ſmaller ; ſo that many Par- 
ticles, which were at ſome diſtance 
before, are now brought nearer to- 
gether, within the Sphere of each 
other's Repulſion ;Fwhich Repulſion 
grows ſtronger as the Compreſſion 
increaſes, and the Particles are 
forced cloſer to each other: Where- 
fore, if the Pores of a Body are 
very large, it may admit of Com- 
preſſion without much Elaſticity. 
And hence alſo, we ſee the Reaſon 
why the Elaſticity of Metals is in- 
creaſed by hammering. 

Sir 1/aac Newton, in Prop. 23. 
lib. 2. Princip. demonſtrates, That 
Particles which mutually avoid, or 
ly from one another by ſuch Forces 
as are reciprocally proportional to 
the Diſtances of their Centres, will 
compoſe an elaſtic Fluid, whoſe 
Denſity ſhall be proportional to its 
Compreſſion. x 

ELECTRICITY, is that Property 
of ſome Bodies, as Amber, Jet, 
dealing-wax, Glaſs, c. whereby 


ELE 


they attract, or repel all kinds of 
very light Bodies at a ſenſible Di- 
ſtance, when the attracting Body is 
heated by being rubb'd. And this 
Electrical Attraction is nothing elſe 
but the Attraction of Coheſion, ex- 
cited by a ſtrong Attrition to act 
with leſs Force in a larger Sphere. 
It is evident from ſeveral Experi- 


ments, that in electrical Attraction, 


the Particles of Light and Ether 
are forcibly repelled or driven away 


| from the electrical Body, and that 
they happen to come out negative, 


this Force reaches to a conſiderable 
Diſtance, but is ſtrongeſt near the 
electrical Body. 

If a Glaſs Tube fifteen or eighteen 
Inches long, and one Inch in Dia- 
ameter, be rubbed with a Cloth, it 
has a very ſenfible Electricity; for 
if light Bodies, ſach as Pieces of 
Leaf-Gold and Soot be laid upon a 
Plane, and the Tube be brought 
near them, they will be put in mo- 
tion, attracted, repelled, and driven 
ſeveral ways by the Tube. The 
Tube acts at different Diſtances, ac- 
cording to the different State of the 
Air; ſometimes at the Diſtance of 
one Foot; but when the Air is full 
of Vapours, the Effect is diminiſhed ; 
and the Tube muſt be rubbed- all 
one way from the End that your 
Hand does not hold it with. 

ELEUEN Ts, by Geometricians 
and Natural Philoſophers, are uſual- 
ly taken for the ſame as Principles ; 
and when they ſay the elementary 
Principles of natural or mix'd Bodies, 
they mean the ſimple Particles out 
of which the mix'd Body is com-' 
poſed, and into which it is ultimate- 
ly refolvable. The Word is alſo 
uſed for the firſt Principles or Rudi- 
ments of any Science; as the Ele- 
ments of Euclid. 

ELEVATION of 4 Mortar-frece, 
ſignifies the Angle which the Chace 
of the Piece, or the Axis of the Ca- 
vity of the ſame makes with the 
Horizon. 

ELzE- 
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EIER VATTOR of the Pole, is the 
Number of Degrees that the Pole 
is raiſed above the Horizon of any 
Latitude. S149 Vf 1-41 5 
- ELL1Ps1s, in Geometry, is a 


Curve Line as DE F returning into 


itſelf, and is the common Section of 
the Surface of a Cone A C B, gene- 


rated by a Plane, ſo cutting it as 
when continued, it falls above the 
Baſe AG B of the Cone. 
The Reaſon of this Name which 
A firſt gave to this Curve, 
is this: Let BA, ED, be any two 
conjugate Diameters of an Ellipſis 
(they are the Axes in this Figure) 
and at the End A of the Diameter 
A, raiſe the Perpendicular A F 


a third Proportional to AB, E D, 
and draw the right Line BF ; then 
if any Point P be taken in BA, and 
an Ordinate PM be drawn, cutting 
BF in the Point N, the Rectangle 
under the Abſciſs A P, and the Line 


nal to the Latus refum, being 


ELL 
PN will be equal to the Square of 
the Ordinate Þ M ; and — (draw- 
ing NO parallel to AB) this ReQ- 
angle is leſs than that under A P, 
and the Latus rectum A F, by the 
Rectangle under AP and OF, or 


| NO and OF, being ſimilar to that 


under AB and AF; the ſaid De- 
ficiency made him call the Curve 


by the Name of an E/lipfis. 


The eaſieſt way of deſcribing this 


5 Curve by a continued Motion when 


the tranſverſe and conjugate Axes 


Az, ED, are given, is thus: Firſt 


take the Points F, /, in the tranſ- 
verſe Axis, ſuch that the Diſtances 
CF, C, from the Centre C be each 
equal to ACC, or ſuch that 
F D, /D be each equal to AC; 
and having affix d two Pins in the 
Points F, 7, (which are call'd the 
Foci of the Ellipſis) take a Thread 
equal in Length to the tranſverſe 
Axis A B, and put about them, and 
faſten the two Ends of the Thread 
together at M; then if this Thread 
be drawn tight by means of a Pin M, 
and the ſaid Pin be moved round 
till it returns to the Place from 
whence it firſt moved, and the 
Thread at the ſame time being al- 
ways kept tight, ſo as to form a 
right-lin'd Triangle FM the ſaid 
Pin M will deſcribe- an Ellipſis, 
whoſe Axes are AB, DE. And by 
this means may Points, thro' which 
the Curve is to paſs, be found; 
for if with any Diſtance leſs than 
the Axis AB you deſcribe an Arch 
of a Circle about the Centre F, and 


with another Diſtance equal to what 


the 


— r I RIOT on TYRES RESTS 


De © „ „„ a. 
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the ſaid Diſtance wants of being 


equal to AB, you deſcribe another 
Arch about F, interſecting the for- 
mer one; the ſaid Point of In- 
terſection will be one Point of the 
Ellipſis. : | 

If it be requir'd to find Points 
thro' which an Ellipfis of given con- 
jugate Diameters AB, E D, is to 
paſs, it may be done thus: Conti- 
nue out CD to H, ſo that DH be 
= DC, thro' H draw FG paral- 
lel to AB, and AF, BG parallel 


HS .6 


1 


A. 8 
to CH, and draw the Diagonal 
AG. Take any Point P in AB, 
and draw P O parallel to A F, cut- 
ting AG in N; then if PM be a 
mean Proportional between PN, 
PO, the Point M will be a Point 
of the Ellipſis. And thus may any 
Number of Points be found for one 
half the Ellipſis; and to find them 
for the other half, it is but conti- 
nuing out OP below AB, and 
making Pn equal to PM, then 
will be a Point in the other half 
of the Ellipſis. 

There are many other ways of 
deſcribing an Ellipſis by a continued 
Motion, and by means of Points, 
—As by moving the Angle of a 
Square along a right Line, and at 
the ſame time letting the End of 
one fide of the Square paſs along a 
given Point without that Line ; for 
then the Extremity of the other 
fide of the Square will deſcribe an 
Ellipſis.— By faſtening the Angles 
of two Squares in two Points upon 
a Plane, and cauſing the Interſection 
of two Sides of the Squares to move 


ELL 
along a right Line, drawn in a 
certain Poſition in that Plane; for 
then the Interſection of the other 
two of theſe Squares will deſeribe 
an Ellipſis; or inſtead of two 
Squares you may have only one, and 
a Ruler, and an Ellipſis will ſtill be 
deſcribed. 8 

An excellent general way of find- 
ing Points, thro which this Curve 
and the other two conic Sections 
paſs, may be ſeen under the Word 
Geometrical Curve. See various ways 
of deſcribing an Ellipſis in Gregory 
St. Vincent's Quadratura Circuli. © 

1. The Area of the Elliptic Space 
is a mean Proportional between the 
two Circles, having the tranſverſe 
and conjugate Axes for their Dia- 
meters, 

2. The Periphery of the Ellipſis 
may be obtained by the following 
Series. on 

For if CB, half of one of the 
Axes of an Ellipfis be r, and 
CD, the half of the other, = c. 
and there be let fall a Perpendicular 


LO Tov 
G F to AB, which call a; then the 
Length of the Curve of the El- 


12 a3 
IIS 
a5 — * a | 


40 _ 
8c*r* a —4c r5 a7 
112 c 
And if the Species of the Ellipſis 
be determined, this Series will be 
more ſimple; and if c= 27, then 

3 3 a3 


"2 a 
will BG = 4 ＋ 55 T 2048 1+ 


lipſis GB will be = a + 


4 xc 


Cs 
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112 27 | 9 a? _ 
4 113 2 =; 3479 2 e. 
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nd if the ſaid Curve was an Hy- 
perbola, the ſaid Series would ſerve 
for it, by making the even Parts of 
all the Terms affirmative, and mak- 
ing every third, fifth, and ſeventh 
Term negative. ; | 
| 5 In the Ellipſis, (ſee Fig. of n.2.) 
if a Semi-diameter CB be called a, 
the Semi-conjugate CD, 5, the Ab- 
ſeiſs CF, x, and the correſpondent 
Ordinate FG, y; then will the E- 


quation y y = — xaa —xx, be 


the moſt ſimple poſlible, expreſſing 
the Curve of the Ellipſis, m and n 
being invariable Quantities. | 
The Rectification of the Curve of 
the Ellipſis cannot be had from the 
Quadrature of any Space belong! 
to the Conic Sections; for. if DC, C 
be the Semi-Axes, and = aa 5, 


Viz. equal to the focal Dittance, 


and cc dd be = , then will 


. £Vſcc+959 
I 5 7 5 
| 3 
of the Arch DM of the Ellipſis, and 
the Fluent of this Fluxion is not 
to be exactly had but from the Qua- 
drature of a Space contain'd under 
a Curve of the third Order, whoſe 
Equation ſuppoſing the Abſciſs to 
be u, and Ordinate y, will be az yy 

= ddyy = bbuu— dd cc. 

But if = be a correſpondent Arch 
of a Circle deſcribed about the 
Centre A with the Radius A C, the 
Fluxion of the Arch of the Ellipſis 
will be 2 23 aabb-dayy . So that 
the Rectiſi cation of the Curve of the 
Ellipſis alſo may be had from the 
Quadrature of the outward: Curve 
Surface of a Cylinder (whoſe Baſe 
is the Circle deſcribed upon the 
tranſverſe Axis of the Ellipſis) re- 
maining after the Cylinder is cut 


parall 


HE 
thro' by the Curve of an Hyper- 
bola (wheſe ſemi-tranſverſe Axis is 


| b 
a, and Semi-conjugate ＋ in ſuch 


manner that the Semi- tranſverſe 
moves in a Plane paſſing thro' the 
Axis of the Cylinder, the Plane of 
the A e ace moving always 
to itſelf, and the 

the Hyperbola running along a Di- 
ameter of the Baſe of the Cylinder. 
In Mr. Simpſon's Book of Fluxions, 
you have the following Series for the 
Rectification of the Curve of the 
Ellipſis, which ſeems to be the molt 
elegant the nature of the thing will 
admit. 

The Periphery of the Ellipfis is 
to that of a Circle, whoſe Diameter 
is equal to the tranſverſe Axis of 

N "Nt 4 3 ” , 
the Ellip 1 

2. 22.2. 
2.2.4.4. 6. 6. 2 2.4.4. 6. ö. 8. 8. 
is to 1, where 4 is equal to the 
Difference of the Squares of the 
Axes apply'd to the Square of the 
tranſverſe Axis. 

. If any two parallel right Lines, 
CD, HG, be drawn, terminating 
in an Ellipfis in the Points C, H, D, G, 
and a third Line AB, terminating 


in the ſame in the Points A,B; 
then will CE ED: HF x FG:: 


AEx EB: AF x FB. And ſo, 
when AB and CD happen to be 
conjugate Diameters, HG will be 
an Ordinate; and in this caſe AE 
= EB, CE=ED, HF = FG. 

— 2 —2 — 
Whence R HR .;; AE 
: AF 


2 


entre of 


AF «x FB, which is a very noted 
Property of the Ellipſis. | 
_ 5. If any two right Lines, touch- 
ing an Ellipſis in the Points G, D, 
meet in the Point A, and from A 
be drawn the right Line ALT, 
meeting the Curve in the Points 
L, I, and the Line GD joining 


the Points of Contact in the Point 
K; then will AL: AI:: KL: 
K I. And fo ſince, when the right 
Line LI 
of the Ellipſis, it is biſſected; there- 
fore CK, CI, CA, are continual 
Proportionals. See more under Hy- 
perbola. 

6. In every Ellipſis a Parallelo- 
gram, as E FG 
ſcribes it, ſo that its Sides be paral- 
lel to the two conjugate Diameters 
K Z, Ml, is equal to the Rectangle 


* 7 Tl 
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AB C D, whoſe Sides are equal to 
the two Axes NO, PQ. See more 
under Hyper bola. | | 

7. In every Ellipſis the Sum of 
the Squares of any two conjugate 
Diameters is equal to the Sum of 
the Squares of the two Axes. 

8. In every Ellipſis the Angles 
ACF, GCE, made by the Tan- 
gent AE, and the Lines F C, CG, 


ſſes thro' the Centre C 


„ that circum- 


% 3 
5 8 . 


ELL 


drawn from the Foci, are equal to 


one another. 


9. If the Line LK be the tranC 
verſe Axis of an Ellipſis, and Points 
H, I, the two Foci, and the Rulers, 
H G, IF, be in Length equal to 
LK, and the Rule FG to HI; 
and if the Ends of the Rules, H G, 


* 
dere „ 
0 „ 


IF, be moveable about the Foci, 
H, I, and the Rule FG be faſten'd 
to them, ſo as to be moveable about 
the Points F, G; then will the In- 
terſection of the Rules HG, IF, 
deſcribe an Ellipſis. | 

That this Curve will be an Ellip- 


ſis, will appear thus. Join FH; 


for becauſe the Triangles FG H, 


FI H, have two Sides, FG, GH, 


each equal to the two Sides HI, FF, 
and the Baſe FH common, the 


Angles FHG, HFI, will be equal; 


and ſo the Sides, FE, E H, are 
equal: Whence FI HE +EI; 
but FI is equal to LK ; whence "I. 
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L 
11. 
| | | 


+ 'EL= to the Axis; and conſe- 
uently the Point E is in the Ellip- 
fs whoſe Foci are H, I, and Axis 
LK; becauſe the Sum of the Lines 
HE, TE, in the Ellipſis, are always 
equal to LK. | 
10. If one End A of any two e- 
qual Rulers A B, B D, which are 
moveable about the-Point B, like a 
Carpenter's Joint-Rule, be faſten'd 
to the Rule LK, ſo as to be made 
moveable about the Point A, and 
the End D of the Rule DB be 
drawn along the Side of the Rule 


„ | 

LK, any Point E, taken in the 
Side DB of the Rule, will deſcribe 
an Ellipſis, whoſe Centre is A, con- 
jugate Axis = 2 DE, and tranſ- 
verſe 2 2 AB +2 BE. | 

The following Demonſtration of 
this Property being new, at leaſt to 
me, is the reaſon I put it down. 
Let us call BD, a; BE, 5; DE, c; 
Ae, Xx; e E, y; he, u; BD, , and 
„D, . Then xx ＋ cc -= 299 + 
"2uu (by g. 2. Euclid). But fince aa 
299 +: bb: un. And (by compound- 
ing) aa: 99 :: 2aaþ26b: 294q+21n, 
or cc: cy i; za . : 2yp+-2uu; 
becauſe aa: :: cc: zz. Therefore 
cc: cc:: 2a x c -. 
lince a cc -e 29 uu. and (di- 
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wvidendd) cc: 2aa4þ-2bb :: y: 24 
2bb—ccyy—xx. And 8 in 27 
videndo) cc: :: 2aaÞ2bb—=cc : 
2aap2bb—cc—xx.' But ſince 244 
2bb—ce is = 4bb4+4bc-+ce. for a= 
S e. Therefore cc: ) :: 456 


Abe ce: 4b Abe c- xx. But 


4bb4-abecc= . Conſequent- 
— & 2 
ly cc: yy :: ab 


a+b — xx. 
which is a noted Property of the 
Ellipfis. 

ELLIPTICAL CoMPass, is an 
Inſtrument for drawing of Ellipſes 
at one Revolution of the Index, 
and conſiſts of a Croſs ABGH, 
with Grooves in it; and an Index 
CE, which is faſten'd. to the Croſs 
by means of Dove-tails at the Places 
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C, D, that fide in the Grooves; ſo 
that when the Index is turned about, 
the End E thereof will deſcribe an 
Ellipfts. 

ELLIPTICAL D1ar, is an In- 
ſtrument made commonly of Braſs, 
with a Joint, to fold together, and 
the Gnomons to fall flat, commo- 
diouſly contrived to take a little 
room in the Pocket. By it may be 
found the true Meridian, Hour of 
the Day, Riſing and Setting of the 
Sun, with ſeveral other Propoſitions 
of the Globe. SEL 

ELonGATION- of @ Planet, or 
Angle of Elongation, in Aftronomy, 
is the Difference between the Sun's 
true Place, and the Geocentric Place 
of that Planet. E 5 7 

The 


1 
The utmoſt Elongation of Venn: 
can be but forty-five Degrees, and 
that of Mercury but thirty Degrees, 
which is the reaſon this Planet is ſo 


rarely ſeen. 


Eu gol us, is the Sucker of a 
Pump, or Syringe; which when the 
Pipe of the Syringe is cloſe ſtopped, 
cannot be drawn up but __ the 
greateſt Difficulty ; and when for- 
ced up by main Strength, will; on 
being let go, return again with great 
Violence. ; 

EMBRASURE, in ArchiteRure, is 
the Enlargement made in the Walls, 


to give more Light and greater Con- 


venience to the Windows and Doors 
of a Building. 


EMBRASURES, in Fortification, 


are the Holes in a Parapet, through 
which the Cannons are pointed to 
fire into the Moat or Field. They 
are generally twelve Foot Diſtance 
from one another, every one of them 
being from ſix to ſeven Foot wide 
without, and about . three within. 
Their Height above the Platform 


is three Foot on that ſide toward 


the Town, and a Foot and a half 
on the other ſide toward the Field ; 
that ſo the Muzzle may be ſunk on 
occaſion, and the Piece brought to 
ſhoot low. 8 

Eu ERS ion, in Aſtronomy, is the 
Time when any Planet, that is e- 


 Clipſed, begins to emerge, or get 


out of the Shadow of the eclipſing 
Body. When any Body allo, 
lighter in Specie than Water, being 
thruſt violently down into it, riſes 
again, tis ſaid to emerge out of the 
Water. c 

EMINENTIAL EQUATION, a 
Word of no great uſe, Is an artificial 
Equation, containing another Equa- 
tion eminently, and is uſed in the 


Inveſtigation of the Area's of curv'd 


Spaces. | 
EMPATTEMENT, by ſome is 


the ſame with Talus in Fortification. 
Which ſee. | 5 


— 
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Exczrurzz; a French Term, in 
Fortification, ſignifying the whole 
Incloſure, Circumference, or Com- 
paſs of a fortified Place, conſiſting 
either of Baſtions, or not; 
ExnpEcacon; a plain Figure, of 
eleven Sides and Angles. | 
EnF1LADE, in Fortification, figs 
nifies a Situation of Ground, which 


diſcovers a 'Poſt — to the 


whole Length of a right Line; ſo 
that it can be ſcoured with the Can- 
non, and render'd almoſt defenceleſs. 
Whence, to . 

Enfile the Curtain or Rampart, is 
to ſweep the whole Length of it 
with the Cannon. 

EnG1NE, in general, is any me- 
chanic Inſtrument, compoſed of 
Wheels, Screws, Pullies, &c. by 
the Help of which a Body is either 
moved or hinder'd from moving. 


1. When the Quantities of Mo- 


tion, in the Weight and Power, are 
equal, the Engine ſhall ſtand in E- 
guilibris; but when they are un- 
equal, the greater Quantity of Mo- 
tion ſhall overcome and work the 
Engine. | | | 

2. Of Forces in themſelves equal, 
that which is nearelt to that Point 
of the Engine, about which the 
Weight and Power move, or upon 
which they ſuſtain each other, is 
relatively the weakeſt upon the En- 
gine ; for as the Engine works, the 
neareſt Force moves the ſloweſt, and 
therefore has the leaſt Quantity of 
Motion. | 

3. The Effect of any Force upon 


the Engine will not be changed; if, 


without changing the Line of Direc- 
tion, it is only placed in ſome other 
Point of the ſame Line. The Na- 
ture of any Engine is explained, 
when it is known in what Circum- 
ſtances the Weight and Power will 

be in Equilibrio upon that Engine. 
4. In all Engines whatſoever, the 
Weight and Power will be in Equi- 
librio, when their Quantities are in 
a the 
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the reciprocal Proportion of the Ve- 
locities, which the working of the 
Engine will give them. 

5. If * be com poſed of 

| 23 ſimple Engines, the Power is 

to the Reſiſtance when it counter- 
ballances it, in a Ratio compounded 
of all the Ratio's, which the Powers 
in each ſimple Engine would have 
to = Refiſtance, if they were ſe- 
parately applied. 
.  Enconasrts HERCULES, the 
Name given by Aſtronomers to one 
of the Northern Conſtellations, con- 
taining about forty-eight Stars. 


_ EncyscoyPe, the ſame with a 


Microſcope. Which ſee. | 
NHARMONICAL, or ENHAR- 


MoN1c, in Muſic, is ufually applied 


to the laſt of the three. Kinds, a- 
bounding in Dieſes, which are the 
Jeaſt ſenſible Diviſions of a Tone. 
See Dieſit. | | 
NNEADECATERIDES, theſame 
ith the Gelden Number. 
-fee ; or the Cycle of the Moon. 
* JENNEAGON, is a Polygon of nine 
equal Sides. | | 
- "ENTABLATURE, or ENTABLE- 
"MENT, in Architecture, ſignifies 
the Architrave, the Freeze, and the 
Cornice together, and is different in 
the different Orders. \ 
EANVZETO E, in Fortification, is a 
Mount of the Earth, ſometimes 
raiſed in the Ditch of a Place, and 
ſometimes beyond it, being either 


in form of a ſimple Parapet, or of 


a ſmall Rampart, border'd with a 
Parapet. Theſe Envelopes are 
made when one would only cover 
the weak Places with ſingle Lines, 
without any Deſign of advancing 
toward the Field, which cannot be 
- done but by Works that require a 


reat deal of Breadth, {uch as Horn-. 


orks, Half. Moons, &c. 
Eracr, is a Number exprefling 


the Exceſs of a Solar Year above a 


unar one, and 1s only of ule in 


ding the Age of the Moon. 


Which 


of a Planet, is carried along with 


# 3h, Wy 
n 
If the Golden Number be given, 
and it be divided by 3, and the Re- 
mainder be multiplied by 10, and 
added to the Golden Number, and 
from the Sum, zo be taken away, 
the Remainder will be the Epact. 
EPAULE, in Fortification, is the 
Shoulder of the Baſtion, or the An- 
gle of the Face and Flank ; whence 
that Angle is often called the Angle 
of the Epaule. 4 
EyauLEMENT, in Fortification, 
is a Side- work, made either of Earth 


thrown up, of Bags of Earth, Ga- 


bions, or of Faſcines and Earth; of 
which latter they make the Epaule- 
ments of the Places of Arms for 
the Cavalry behind the Trenches. 
Epaulement, is uſed for a Demi- 
Baſtion, and ſometimes it ſignifies a 
ſquare Orillon, which is a Maſs of 
Earth almoſt ſquare, faced and lined 
with a Wall, and deſigned to cover 
the Cannon of a Caſemate. 
Eer1cyCLE, is a ſmall Circle, 
whoſe Centre -is in the Circumfe- 
rence of a greater, or a {mall Orb, 
which being fixed in the Deferent 


its Motion, and yet with its pecu- 
liar Motion, 'carries the Body of the 
Planet faſten'd to it round about 
its proper Centre; which ancient 
Aſtronomers attribute to all the Pla- 
nets, for ſolving their Appearances, 
except the Sun. | 
EPpicyYCLlolp, is a Curve gene- 
rated by a Point taken in the Peri- 
phery of a Circle that rolls or re- 
volves upon the Periphery of ano- 
ther Circle, either within or with- 
out it. | rd 
The Length of any Part of the 
Curve, that any given Point in the 
revolving Circle 1555 deſcrib'd from 
the Time it touched the Circle it 
revolv'd upon, ſhall be to double 
che vers'd Sine of half the Arch, 


which all that time touched the 
Circle at reſt, as the Sum of the 

Diameters of the Circles, to the 
| IF; Sem! 


of Diocles, and 


Iſaac Nenuton, habing 


E FI: : 
Semi- Diameter of the reſting Cir: 
cle, if the revolving Girele moves 


upon as S Sig of the refling 
Circle: But if upon the Concave- 
fide, as the Difference of the Dia- 
meters, to the Semi- Diameter. 

If a Parabola moves upon ano- 
ther equal to it, the Focus of it 
will deſcribe a right Line per pendi- 
cular to the Axis of the Parabola at 
reſt, and at a Diſtance from it equal 


to the Diſtance of the Vertex from 
the Focus, and the Vertex of the 


Parabola will deſcribe the Ciffoid . 
any other Point 
thereof will deſcribe ſome one of 
the defective Hyperbola's of Sir 
a double Point 
in 2 like Point of the Tanken, at 
re 

If in like manner an » Ehe re- 
volves upon another, equal and ſi- 
milar to it, the Focus will deſcribe 
a Circle, whoſe Centre is in the 


be equal to the Axis of the Ellipfis ; 
and any other Point of the Plane of 
the Ellipſis ſhall. deſcribe a Line of 
the fourth Order. The ſame may 
be faid alſo of an Hyperbola, re- 
volving upon another, equal and fi- 
milar to it; for one © 


the Foci 
will deſcribe a Circle, having its 


| E a 
Centre in the other Focus, and the 
Radius ſhall be the principal Axis 
of the Hyperbola, and any other 
Point of the Hyperbola ſhall de- 
ſeribe a Line of the fourth Order. 

See concerning theſe Lines in 


Lib. 1. of Sir 1/aac Neæauton's Prin- 
cep. Mathem. Alſo Mr. Dela Hire, 


in his Memoires de Mathematique '& 
de Phyfique, wherein he ſhews the Na- 
ture of this Line, and its Uſe in Me- 
chanics. Seealſo Mr. Mart ane 8 
Geometria Organics. | 

Er18TYLE, i in Atchitofture, i is 2 


Maſs of Stone, or Piece of Timber, : 


laid upon the Capital of a Pillar. 
. Epocua, or Eroen, in Chro- 
nology, lignifies ſome remarkable 
Occurtence; from whence:ſome Nas 
tions date and. Meaſure their Com- 
putation of Time. 8 
The F alin B ο Ls: its 
Name from Sulius Cæſar's Reforr 
mation of n Namn Calendar, 
which was done forty-five Vears her. 
fore Chriſt, in the e hundred : 
and eighth Year from the Buildin 
of Rome, and in the ſeven hundred 
and chirty- Hit Olympiad. - 44 * 
The Ethinpir, Abiſfnian, or as 
ſome call it, >the Diacletian Eporha, 
or others, the ra of the: Martyrs, 
becauſe it bore a Date with a very 
ſevere Perſecution; this Epocha be- 
gan Auguſt 29, A. D. 284. and in 
the thicd Year Er Emperor Dia- 
-cletian. Tis uſed by the Exyptians g 
and An, 
- The artis, or 1drmhic Epoche, 
which they call the Haina, bears a 
Date from Mabomets * from 


Mecta, d. D. Gz2, Fuly 1 
other Focus, and the Radius ſhall 


The Perc, or Feſdegerdic E webs, Fo 


takes its Date either from the Coro- 


nation of the laſt Perſian King Jeſ⸗ 
degerdic, or Feſdagerdis, as fome ſay, 


or from his being conquer'd rather 
by Otto mum the Saracen, which was 


June 16. A. D. 632. 
EQu ABE MoT10Ns, are; tuch 


as PO I EIN ſame Degree 
Qz & 


E QU 


of Velocity, and are neither accelerat- 


ae nor retarded; but if there be an 


Acceleration or Retardation of the 
Veloci y of two or more Bodies, 
and it be exactly and uniformly 
the ſame in them both, or all, they 
ſay, ſuch Bodies are | 

. EqQuaBLy accelerated or retarded. 
EqvaLirTy, is the exact Agree- 
ment of two Things, in reſpect of 
Quantity. 0 | | | 
A plainer Definition of Equality, 
is this; thoſe Things are equal to 
one another, which poſſeſs the ſame 
Place, or may be conceived to poſ- 
ſeſs the ſame Place by the Flexion 
and Tranſpoſition of their Parts. 
See a learned Diſcourſe about this, 


— 


Dr. Barrow, in his 11th and 


12th Mathematical Lectures. | 
EqQuarT1oN, or the total Profia- 
pherefis, in the Ptolemaic Theory of 
'the Planets, is the Difference be- 
tween the Planets mean and true 
Motion, and the Angle made by 
the Lines of the true and mean Mo- 
tion of the Centre. Rut the 
EIO, er PHY$s1CcAaLPRo- 
STAPHARESIS,' 13 the Difference 
between the Motions of the Centre 
of the Epicycle in the Equant, and 
in the Eccentric. And the 
EQ pAT ION, or Or TIcAL PRo- 
STAPHARES1s, is the Angle made 
by two Lines drawn from the Cen- 
tre of the Epicycle to the Centre 
of the World, and of the Eccen- 
tric. | 0 
EduATION of the Orbit, is the 
ſame with the Total Proſtaphæreſis, 
or Equation total. 

UATION, in Algebra, is an 
Equality between one Number or 
Quantity, and one; ſeveral, and 
one; ſeveral and ſeveral, or between 
their Sums, Differences, Products, 

aotients, Powers and Roots, either 
all expreſſed particularly by the 
common Numerical Characters, or 
' univerſally by the Letters of the 
Alphabet, or by both theſe toge- 


QU 


ther, accompanied with the proper 


Signs +, —, «, , / Se. and 
known by this Mark =, amongſt 
them, ſignifying that Number or 
literal Quantity, or all the Num- 
bers, or literal Quantities, or both, 
before it, to be equal to the Number 
or literal. Quantity, or all the 
Numbers or literal Quantities, or 
both, which are after it. Thus 2 


=2, 5+3 —2=8 —4 +2, 


T=2—1+ + 3, a3= 4, b=c, 


dd = gg + bh, xx + ax = bb, 
| xz er 
* Far bam, + F = 


3 e has! 
V a*, Cc. are all Equations, ſigni- 
fying reſpectively that 2 is equal to 
2, that 5 +3 — 2 (viz; 6.) is e- 
qual to 8 — 4 +2 (viz, 6,), 7 e- 
qual to 2 — 17 3 4 3, (viz. 7); 
4 equal to a, 5 equal to c, dd equal 
to gg + , xx + ax equal to 36, 
| ET... 
x3 ＋ a Tx equal to c3, r 
4 r 3 ; , 

F equal to Hat. You will alſo 
ſee frequently Numbers or literal 
Expreſſions of Quantities, or a Mix- 
ture of both, before the Sign = of 
Equality, and a Cypher o after it, 
or elſe a Cypher before and thoſe 
after, which by many is call'd an 
Equation. But I think very wrong- 
ly, for all that is really meant by 
ſuch an Expreſſion is, that the Quan- 
tities before or after ſuch a Sign 
mutually, deſtroy each other: Or, 
when ſome of them be taken from 
the others, there will be no Diffe- 

rence remaining. | 
Perhaps the calling ſuch an Ex- 
preſſion an Equation, might have 
3 occaſion for the Author of the 
inute e 11 pop in his Diſcourſe 
called The Analy/?, pag.86. quere 40. 
not_only to talk Nonſenſe himſelf, 
but charge theMathematicians of the 
N 5 Age to do ſo too. For, ſays 
e, is it uot a general Caſe, or Rule, 
that 


6 


bh: 


: _ E;QQU: 
that one and the ſame Co-efficient di- 
viding equal Products, gives equal 
Quotient: And yet, whether ſuch 
Co-efficient can be interpreted by o, or 
nothing, or whether any one wvill ſay 
that if the Equation 5 ROS 2X0 
be divided ly o, the Quotient on both 
Sides auill be equal ? Whether there- 
fore a Caſe may not be general, 
with reſpect to all Quantities, and 
yet not extend to Nothings, or include 
the Caſe of nothing; and whether the 
Bringing nothing under the Notion of 
Quantity, may not have betray'd Men 
into falſe reaſoning? Now herein 
he talks both ignorantly and unin- 
telligibly, and falſely; for in the 
firſt place, a Co-efficient does not di- 
vide Products, but multiplies them, 
as any one that is acquainted with 
its Definition very well knows. In 
the next place, whoever calls o, or 
nothing, a Co- efficient? This would 
be talking ſtark nonſenſe, ſaying 
8 is ſomething. Thirdly, 
what Mathematician (except this 
pretended one) ever called 2 x © = 
* o, an Equation ? Or, would ſay, 
if it were divided by o, the Quo- 
tient on both ſides will be equal. 


Fourthly, Does his aſking, whether 


a Caſe may not be general and ex- 
tend to all Duantities, and yet not ex- 
tend to Nothings, or include the Caſe 
o nothing, ſignify any more than 
ay1ng a Caſe may be general, and 
extend to all Quantities ; but it is 
no caſe at all, when there is no- 
thing to make it one. Laſtly, who- 
ever brought nothing under the No- 
tion of Quantity; this would be a 


Contradiction in Terms: What muſt 


one take a Man to be, who aſſerts 
that nothing is ſomething ? For 
Quantity is allowed by all to be 
ſomething ; and of all People, I am 
very ſure, no Mathematician will 


ever ſay this is nothing. 


The Nature of Equations are 
very well explained from their Ge- 
neration ; as if x be = a, or x - 4 


'EQU 
= o, and x = 6, or x — b = 


nts. Mt | 
then will x—@ x x— 6=0, be a 

uadratic Equation, having two af- 
Shes Roots ＋ a, and + 86. 
In like manner, when x==a, x==6, 
c, or X==4ZZO, X—b=0, x==c 


=0; then will a x a—b x a—=c 
Do be a cubic Equation, having 
three affirmative Roots. See more. 
of this in Harriat's Praxis Artis 
Analytice, (who was the firſt that 
explained the Nature of Equations 
after this way,) Deſcartess Geometry, 
and other Writers of Algebra. 
Vieta has explained their Nature 
from the Analogy of their Terms; 
and Dr. Barrow, at the End of his 
Geometrical Lectures, has given a 
Specimen of doing the ſame by 


curve Lines. 


Every Equation has as many 
Roots as the unknown Quantity of 
the firſt Term has Dimenſions, or 
as the Exponent thereof contains 
Units. | [Pup 2 

All Equations have as many af- 
firmative Roots as there are Permu- 
tations of Signs; and as many ne- 
gore Roots, as there are Succeſ- 

ions of them; as in the quadratic- 
Equation x*-x— 6=0, there is one 
Succeſſion of Signs + +, and one 
Permutation 4 —, But the Equa- 
tion has two Roots ; one being the 
affirmative one ＋ 2, and the other 
the * one — 3. Alſo in the 
cubic Equation æ —3x*—10x+24. 
==0 there are two Permutations of 
Signs +— and — +, and one 
Succeſſion — —. But it has three 
Roots; two affirmative ones ＋ 2, 
+ 4, and one negative one — z. 

EqQuaTion. (ANNUAL) of the 
mean Motion of the Sun, and 
Moon's Apogee and Nodes. 

The Annual Equation of the 
mean Motion of the Sun, depends 
upon the Eccentricity of the Earth's 
Orbit round him, and is ſixteen 4+ 
fuch Parts, of which the mean Di- 

Q.3 


ſtance between the Sun and Earth is 
a thouſand; from whence, by ſome, 
"tis called the Equation of the Centre; 
and this, when greateſt, is 1 deg. 
56 min. 20 ſec, the greateſt An- 
EUA! 
Motion, is 11 min. 40 ſec. of its 
Apogee 


min. zo fec, and theſe four Annua 


Equations are always mutually pro- 


portionable to one another; fo that 
when any of them is at the greateſt, 
the three others alſo will be greateſt; 
and when any one leſs, the reſt di- 
miniſh in the ſame Ratio: Where- 
fore, the Annual Equation of the 
Centre (of the Sun) being given, the 
other three correſponding Equa- 
tions will be given; ſo that one 


Table (i. e. of the Central Equa- 


tion) may ſerve all. ; 
EqQuaTIoON of a Curve, is an E- 
uation ſhewing the Nature of a 
Garch by Expreſſion, the Relation 
between an Abſciſs, and a Cor- 
reſpondent Ordinate, (which was 
firſt done by Deſcartes in his Geo- 
metry} or elſe expreſſing the Rela- 
tions of their Fluxions, Sc. See Sir 
Jſaac Neauton's Fluxions, &c. 
EquAT TON of Time, is a Space 
of Time to be added to, or ſub- 
tracted from the Time ſhewn by the 
Sun, that thereby it may become 
equable, and is the Difference be- 
tween the Sun's mean Motion, and 
its right Aſcenſion; and is greateſt 
about the latter End of January 
and October, it being then near 
fifteen Minutes; and about the Be- 
ginning of April, June, and towards 
the latter End of Aug, it is leaſt, 
being then leſs than a Minute. See 
the Astronomical Writers upon this 
Subject. 
EqQuaTor. See Eguinoctial. 
EQUICRURAL. See 1/oſceles. 
EqQvicuLlus,or Equus Minor, 
a Conttellation in the Northern He- 


miſphere, onfiſting af four Stars. 


20 min. and of its Node q 


; EqQuiLaTEtRAL HyPPerBOLAs 
is ſuch an one whoſe tranſverſe Dia- 
meter is equal to its Parameter; and 
ſo all the other Diameters equal to 
their Parameters, and the Aſymp- 


3 totes of it do cut one another at 
N of the Moon's mean F 


right Angles in the Centre. 

Its moſt fimple Equation, with re- 
gard to the tranſverſe Axis, being 
Jy =xx— aa; and with a 
to the Conjugate yy Xx ＋ aa, 
when @ is the Semi-tranſverſe, or 
Semi-conjugate Axis. The Length of 
the Curve cannot be found by means 
of the Quadrature of any Space, of 
which a Conie Section is any Part 
of the Perimeter ; altho* Mr. Leib- 
itz, in one of his Letters to Sir 
{/aac Newton, publiſhed'in the Com- 
mercium Epiſlolicum, is of opinion it 
could. See concerning the Deſcrip- 
tion of this Curve under the word 
Hyperbola. e 

EQUILaTERAL'TRIANGLE, See 
Yriaxels, © A 

EqQuiLIBRIUM, in Mechanics, 
is when the two Ends of a Ballance 
hang ſo exactly even and level, that 
neither doth aſcend or deſcend, but 
do both keep in a Poſition parallel 
to the Horizon, which is ↄccaſioned 
by their being both charged with an 
equal Weight. | 

EQuimuLtiPLEs, are Num- 
bers or Quantities multiplied by one 
and the ſame Number or Quantity. 
See Proportion. 

Equ1NnoCTIaL, (in the Heavens) 
or Equator on the Earth, is a great 
Circle, whoſe Poles are the Poles 
of the World. It divides the Globe 
into two equal Parts, that is, the 
Northern and Southern Hemi- 
ſpheres. It paſſes through the Eaſt 
and Weſt Points of the Horizon; 
and at the Meridian is raiſed as much 
above the Horizon as the Comple- 


ment of the Latitude of the Place, 


1. Whenever the Sun cometh to 
this Circle, it maketh equal Days 


cauſe 


and Nights all round the Globe, be- 


wv 


cauſe he then always riſes due Eaſt, 
and ſets due Weſt, which he doth 
at no other time of the Year: 
whence it hath its Name. All 
Stars alſo which are under this 
Circle, or which have no Declina- 
tion do always riſe due Eaſt, and ſet 
full Weſt, &c. 

2. All People living under this 
Circle (which, in Geography, is 
called the Line,) have their Days 
and Nights equal. At Noon the 
Sun is in the Zenith, or directly 
over their Heads, and caſts no Sha- 
dow. | X 
From this Circle (on the 
Globe) is the Declination, or La- 
titude accounted on the Meridian. 
4. And the Circles which run 
through each Degree of Latitude or 


Latitude, or Declination. 

5. Through this Equinoctial all 
the Hour-Circles are drawn at right 
Angles to it ; and through the Poles 
of the World, at every fifteenth 
Degree on the Celeſtial Globe. 

& And the Equator on the Ter- 
reſtrial Globe is divided by the Me- 
ridians into thirty-ſix equal Parts. 

7. The natural Day is meaſured 
by the Revolution of the Equator, 
and is ended when the ſame Point 
of the Equator comes again to the 
ſame Meridian, which is in twenty- 
four Hours. 

8. Wherefore, ſince the Equator 
(as all great Circles are) is divided 
into three hundred and ſixty. De- 
grees, each Hour muſt be n of that 
Number, or fifteen Degrees ; there- 
fore one Degree of the Equator will 
contain four Minutes of an Hour, 
and fifteen Minutes of a Degree will 
make a Minute of an Hour, or fixty 
Seconds ; and conſequently four Se- 
conds anſwer to one Minute of a 
Degree. | 
EqQuinocTial Colursg. See 
Colure. 

EQuinNoCTIAL Dial, is one 


Declination, are called Parallels of 


whoſe Plane is parallel to the Equi- 
cc 1 

1. The Hour-Lines on this Dial 
are all equally diſtant from one an- 
other round the Periphery of à Cir- 
cle, and the Style thereof is a ſtraight 
Pin, or Wire, ſet up in the Centre 
of the Circle, perpendicular to the 
Plane of the Dial. | 

2. The Sun ſhines upon the upper 
Part of this Dial- Plane from the 
roth of March to the tzth of Sep- 
tember, and upon the under Part the 
other half of the Vear. | hp 

3. There are ſome of theſe Dials 
made of Braſs, c. and ſet up in 
a Frame, to, be elevated to any gi- 
ven Latitude. 

EqQuinocTIAL ORIENT. See 
Orient. 5 

EqQuinocTlAL OSC ID ENT. 
See Occident. ; 

EqQvinoxes, are the preciſe 
Times in which the Sun enters into 
the firſt Points of Aries and Libra; 
for the Sun moving exactly under 
the Equinoctial, he makes our Days 
and Nights equal. This he doth 
twice a Year, about the 1oth of 
March and 12th of September 
which therefore are called the Veri 
nal and Autumnal Equinoxes. 

1. It is found by ' Aſtronomical 
Obſeryation, that the Equinoctial 
Points (which are the firſt Points of 
the Signs Aries and Libra) go back- 
wards every Year 5 ſec. 

2. And our admirable Sir Jaac 
Newton, taking the Matter into 
Conſideration, according to his Prin- 
ciples, found, by Calculation, that 
they muſt recede 49 min. 58 ec. 
which is ſurpriſingly near the 
T ruth. EET 

3. The Space from the Vernal 
to the Autumnal Equinox, is eight 
or nine Days longer than from the 
Autumnal to the Vernal, by reaſon 
of the Poſition of the Perihelion of 
the Earth's Orbit near the Winter 
Solſtice. | 


Q 4 Ei- 


” ih 4 


— 


E 
Eavinxus Bax RBA Tus, a kind of 
Comet. See Hippeus. 

ER ECT DRCLIX IX DIALs. 
See Declining Erect Diali. 

In Dials of this kind, as the Ra- 
dius is to the Co- ſine of the Plane's 
Declination, ſo is the Co- ſine of the 
Elevation of the Pole, to the Sine 
of the Style's Height. And as the 
Radius is to the Sine of the Plane's 
Declination, ſo is the Co-Tangent 
of the Elevation of the Pole, to the 
Tangent of the Subſtyle's Diſtance 
from the Meridian ; and as the Ra- 
dius is to the Co-Tangent of the 
Declination, ſo is the Sine of the 
Elevation of the Pole to the Co- 
Tangent of the Inclination of the 
Meridians ; and as the Radius: is 
to the Sine of the Style's Height:: 
ſo is the Tangent of any Hour-An- 
gle : to the Tangent of the Hour- 
Arch. 

All the Proportions above may 
be obtain'd from the Doctrine of 
Spherical Triangles, and that after 
the following manner: Let AB 
be the Horizon, E F the Equator, 
making an Angle with the ſame e- 
qual to the Complement of the La- 


D 


titude. DZ. the prime Vertical, 
AZPD the Meridian, PR the 
Axis of the World and Hour-Circle 
of Six, in a given Latirude BP. 
26 D an Azimuth Circle, upon 
the Plane of which an erect declin- 


F 

ing Dial is to be drawn. Let RSP 
be an Hour-Circle, and RP 
another at right Angles to the A- 
zimuth Circle Z G Then in 
the right-angled ſpherical Triangle 
Z XP, ZX will be the Subſtyle's 
Diſtance from the Meridian, which 
may be had by having given the 
Hy potheneuſe Z P, being the Com- 
plement of the Latitude, and the 
Angle X ZP, being the Comple- 
ment of the Plane's Declination, 
the Side PX will be the Style's 
Height, and the Angle Z PX the 
Inclination of the Meridians. 
Moreover, in the ſpherical Tri- 
angle Z P Q, the Side ZQ, will 
be the Angle that the given Hour- 
Line RSQP makes with the 
Meridian at the Centre of the Dial ; 
and this may be had from the gi- 
ven Angles Z, P, and the Side 25 
between them. 1 | 

Theſe Sort of Dials may be 
drawn geometrically too, the Height 
of the Style being firſt given. Sup- 


poſe ABC to be an horizontal 


Line, and the Line BD at right 
Angles to it, to be the Meridian or 
Hour-Line of 12. Make the An- 
gle EBD equal to the Comple- 
ment of the Latitude, and the An- 
ole FBG equal to the Declina- 
tion of the Plane, and draw ED 

to the Meridian. 


| wa nu gi 
ake FB equal to ED, and from 


F let fall FG perpendicular] to the 
Meridian BD, and make DH 
equal to FG; and thro' B draw 
BH, which will be the ſubſtylar 
Line. This done, draw the Line 
IK thro' H perpendicular to BH, 
and this will be the Tangent or 
Contingent Line, as it is called, and 
make the Angle HBL equal to 
the Height of the Style, and from 
H let fall the right Line HM per- 
ndicular to the Style BL. Laſt- 

y, make HN equal to HM, and 
about the Centre N deſcribe a Cirele 
HROP; which will be the Equi- 
| noctial. 


ESP 
noctial. Continue down the Meri- 
dian DB to cut the Tangent Line 
I'K in the Point Q ; and draw the 
right Line Q N, cutting the Equi- 
noctial in R. Then if the Circum- 
ference of this Cirele be divided 
into 24 equal Parts, beginning at 
R, and right Lines be drawn from 


. ... $i 


N thro* them to cut the Tangent 
J K, in the Points 11, 1, 2, 3, 4, 5, 
c. and if thro* theſe laſt Points 
be drawn the right Lines B11, Bi, 
B2, B3, B4, B5, Oc. theſe 
will be the Hour-Lines of 11, 1, 
2> 3 , „ Er. | 
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ER ECT DIR ZT PlaxES, or tadel, and the firſt Houſes of the 
DriaLs, are thoſe that ſtand up- Town. | ee 
right, and face the four Cardinal Es TIVvAL OccipenT. See Oc- 
Points. cident. | 


ER ECT DIR Er, EasT, WEST, 
Sour, or NoR TH DiaLls. See 
Eredt Direct Planes. 

ERI ůUVAN Us, or Ra bus, a Sou- 
thern Conſtellation, conſiſting of 
twenty- eight Stars. | 

Es cALA PDE, or SCALADE, is a 
furious Attack upon a Wall, or 
Rampart, carried on with Ladders 
to mount up upon it, without going 
on in Form, breaking Ground, or 
carrying on of Works to ſecure the 
Men. | | 

Es8PAULE, or EPAULE. See 
Epaule. A2 

Es rAUuLIEMENT. See Epaule- 
ment, 

EsPLENADEe, a Term in Forti- 
fication, the ſame with the Glacis 
of the Counterſcarp originally ; but 
now *tis uſually taken for the empty 
Space between the Glacis of a Ci- 


- 


flice. 


Es TIVALORAITIENT. See Orient. 
Es TIVAL SOLSTICE. See Sol- 


EV ROC TION, or (being the ſame 
as) LiBRATION of the Moon, is an 
Inequality in her Motion, by which, 
at or near the Quadratures, ſhe is 
not in a Line drawn through the 
Centre of the Earth to the Sun, as 
ſhe is at the Syzygies, or Conjunc- 
tion and Oppoſition, but makes an 
Angle with that Line of about two 
Degrees fifty-one Minutes. | 
'The Motion of the Moon about 
its Axis is only equable, it perform- 


ing its Revolution exactly in the 


ſame time as it rolls round the 
Earth; and thence it is that it nearly 
always turns the ſame Face towards 
us. But this Equality, and the un- 
equal Motion of the Moon in her 
Ellipfis, is the cauſe why the 

Moon, 


' wolute, 


| 
| 


Moon, A the Earth, ap- 
pears to librate a little upon its 


A, foraetirges fm East to. Weſt, 


and ſometimes from Weſt to Eaſt ; 
and ſame Parts in the Eaſtern Limb 
of the Moon backwards and 
forwards a f Space, and | ſome 


that were conſpicuous, are hid, and 


then again appear. 
Eves NumMBER, is that which 


can be divided into two equal Parts, 


as 4, 6, 8, Ce. 

EVvENIT Even NuMBER, is 
that which an even Number mea- 
ſures by an even one, as 16 is an 
evenly even Number, becauſe 8, an 
even Number, meaſures it by two, 
an even Number. 1 

Evenly Opp Nu ug ER, is that 
which an even Number meaſures by 
an odd one, as 20, which the even 
Number 4 meafures by the odd 
one 5. 5 

EvoLlur ECR vESs. If a Thread 
FCM be wrapped, or winded 
about the Curve BCF, and then 
unwinded again, the Point M there- 
of will deſcribe the Curve A MM, 
: 30S 


| 
' 


208 | 
which Mr. Huygens, the Inventor, 
calls a Curve deſcribd from Ewolu- 
tion; and the Curve BC F is the E- 
volute, the Part M C of the Thread 
being called the Radius of the E- 


| 
| 
| 


jeect. 


EX H 

1. When the Point B falls in A, 

the Radius MC of the Evolute is 

equal to the Arch BC; but if not, 
to AB the Arch BC. 

2. The Radius of the Evolute 

6 K is perpendicular to the Curve 


3. Becauſe the Radius MC of 
the Evolute continually touches it, 
it is evident, from the Generation 
of the Curve deſcribed from the E- 
volution, that it may be deſcribed 
through innumerable Points, if the 
Tangents in the Parts of the Evo- 
lute are produc'd until they be- 
come equal to their anſwerable 
Arches. 

4. The Evolute of the common 
Parabola, is a Parabola of the ſe- 
cond kind, whoſe Parameter is 43 
of the common Parabola. 

6. The Evolute of a Cycloid, is 
another Cycloid equal and ſimilar 
to it. St 
- 6. All the Arches of Evolute 
Curves are rectifiable, if the Radii 
of the.| Eyolute can be. expreſſed 
geometrically. 


This Doctrine of Evolute Curves 


is very well explained and handled 
by Mr. Huygens, in ra Herologium 
0 cillatorium. See alſo what Dr. 
y AR Gregory, Mr. Mac-Laurin, 


and Sir Jaac Newton in his Flu- 


xions, have wrote upon this Sub- 


EvoLuT1oON, in Algebra, ſigni- 
fies the Extractions of the Roots of 
any Powers. | 
EuRiTHMY, in Architecture, is 
the exact Proportion between all the 
Parts of any Building. | 
EvsTYLE, 5 the beſt 3 
lacing Columns, with regar 
85 COM 4 which 3 
will have to be two Diameters and 
a Quarter, or four Modules. 
Exa o, the ſame with Hexagon. 
Which ſee. | | 
ExXHALATION, is any thing that 
is raiſed up from the Earth by 
Heat ; 


EXP 
Heats as Vapours, Miſts, Fogs, 
C. 


Ex HAUS TED RECEIVER, is the 
Veſſel of Glaſs, c. that ſtands 
upon the Body of the Air Pump, 
in order to have the Air pump'd out 
r Lowe 
EXHAUSTIONS, or the Method 
Exhauſtions, is the ancient Method 
of Euclid, Archimedes, & c. that 
proves the Equality of two Magni- 
tades by a Deduction ad A4b/urdum, 
in ſuppoſing, that if one be greater 
or leſs than the other, there would 
follow an Abſurdity; and it is 
founded upon the firſt Propoſition 
of the 10th Book of Euclid. See 
more of this Method in Prop. 2, 
10, &c. lib. 12. Euclid. 20 
ExPoNENT of @ Ratio, is the 
Quotient ariſing from the Diviſion 
of the Antecedent by the Conſe - 
quent; as the Exponent of the Ra- 
tio of 3 to 2 is 1 2, and of the 
Ratio of 2 to 3 is 3. And a Row 
of Numbers in an Arithmetical Pro- 
greſſion, beginning from o, being 
— over a Rank of geometrical 
rogrefſionals are called Exponents. 
1. If the Conſequent be Unity, 
the Antecedent itſelf is the Expo- 
nent of the Ratio. | 
2. The Exponent of a Ratio is to 
Unity, as the Antecedent 1s to the 
Conſequent, 


Altho' the Quotient of the Divi- 


ſion of the Antecedent by the Con- 
ſequent, is uſually taken for the 
Exponent of a Ratio; yet in rea- 
lity, the Exponent of a Ratio ought 
to be a Logarithm. And this ſeems 
to be more agreeable to Euclid's De- 
finition of Duplicate and Triplicate 
Ratio's in his 5th Book, than Quo- 
tients. For 1, 3, and q, are conti- 
nual Proportionals; now if 4 be the 
Exponent of the Ratio of 1 to 3, 
and 4+ or 3, the Exponent of the 
Ratio of 3 to , and 5 the Expo- 
nent of the Ratio of 1 tog; and 
fince Euclid ſays, If three Quanti- 


EXT 
ties be proportional, the Ratio of the 


firſt to the third is ſaid to be the 
Duplicate of the Ratio of the firſt 


2 ſecond, and of the ſecond to 
the third; therefore, according to 
this, 3 -muſt be the double of 4; 
which is very falſe. But every one 
knows the Logarithm of the Ratio 


of 1 to q; that is, the Logarithm 


of , is the double of the Ratio of 
1 to 3, or 3 to 9; that is, the 
Logarithm of 3. From whence it 
appears, that r 
properly the Exponents of Ratios, 
than numerical Quotients; and of 
this opinion ſeem Dr. Halley, Mr. 
Cotes, and others. F | 

ExyONENT1AL CALCULUus, See 
Calculus Exponentialis. 1 
ExpONENTIAL CuR v, is that 
whoſe Nature is expreſſed by an 
exponential Equation. ' 

The Area of any exponential 
Curve, whoſe Nature is expreſſed 


by this exponential Equation, x*== 


v, (making 1 +w=x,) will be 


I F I 1 , 

0.1.2. ＋ 27 D 

1 I 

- + . 5 

Ob bigs „ 

1 | * 

— 6 
0.1.2.3-4-5-0. e 


EXPONENTIAL EQUATION, 18 
that wherein there is an exponen- 
tial Quantity; as xF=7p. 3 

ExPONENTIAL QUANTITY, 18 
a Quantity whoſe Power 1s a vart- 
able Quantity; as x“, ax. 

ExTER10R PoLY GON. 
lygon Exterior. | 

ExrERIOR TALlvs, See Talus. 

EXTERMINATION of the un- 
known Quantity from an Equation, is 
the taking it away, or getting it 
out of the Equation. 

If there be two Equations, and an 
unknown Quantity in each of them ; 
has but one Dimenſion, it may be 
exterminated by making an IM 
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X. 
lity between its different Values 
found in each of es 1 " if a+ x 
be Ay, and cx y=473 
then in the firſt Equation x =b + 

| | . 
then will by — a= 1122 - 23 
wherein x is exterminated. 

If the Quantity to be extermina- 
ted be of one Dimenſion in one of 
the Equations, and in the other it 
has more, ſubſtitute its Value in the 
other Equation; as if x yy = 43, 


and x3 +y* =bby — aan: Then 


3 
in the firſt Equation + = and 
this Value being put for x in the 
; ; | - + 9 f 
ſecond, and it will be = += 


WP. >» | 
bby — 5 ; wherein x is gotten 
out. 


When in neither of the two Equa- 
tions the unknown Quantity to be 


- exterminated does conſiſt of one Di- 


menſion, the Value of the greateſt 
Power of it muſt be found in each 
Equation; and if thoſe Powers be 
not the ſame, the Equation havin 

the leaſt Power, muſt be — 
by the Quantity to be exterminated, 
or by its Square, or Cube, &c. till 
it has the ne Power with that in 
the other Equation ; then an Equa- 
lity muſt be made between the Va- 
lues of thoſe Powers, by which 
means a new Equation will ariſe, 
wherein the 1 Power of the 
Quantity to be exterminated will 
be diminiſhed, and by a Repetition 
of the Operation will at length be 
exterminated; as if xx ＋E a 
and axy—cxx==d43. And x be to 
be exterminated, in the firſt Equa- 
tion xx will be =b yz — ae, and 
axy—43 


C 


in latter xx = ; and 


E X T 


axy—d* 


ſo By — ax = Where 
in x is reduced to one Dimenſion, 
and ſo may be taken away, from 
what has been already ſaid. In like 
manner, if y*=xyy+abx, and y= 
xx -M e; in order to take out 
, the laſt Equation muſt be multi- 
plied by y; then will y5 =p xx 
xyy+ccy have the ſame Dimen- 
fion in both; and ſo xyy ＋ abx= 
Jxx—xyp+cey, wherein y is brought 
down to two Dimenſions. Then by 
means of this and the moſt ſimple 
of the given Equations y==xx—xy 
Tec, we may get out y entirely by 
what has been already ſaid. 

If there be ſeveral Equations, and 
as many unknown Quantities, the 
Buſineſs of exterminating an un- 
known Quantity muſt be performed 
gradually; as if ax yr, xSy==z, 
and 5gx=y+3z. If the Quantity y 


be made choice of, the Value 
7 
5 of one of the other Quantities 


x or 2, ſuppoſe x (found by the 
firſt Equation) muſt be ſubſtituted 
for it in the ſecond or third Equa- 
tion; by which means we ſhall ob- 
2 . 

— ＋ . x, and === z+ 
3z. From whence at laſt z may 
be taken away, as above. 

When the unknown Quantity is 
of ſeveral Dimenſions, it 1s ſome- 
times very troubleſome to get it out, 
and the Labour will be very much 
ſhorten'd by the following Exam- 
ples, being as ſo many Rules. 

1. Fromaxx+ bx +:c =o, 
and fx x +gx-+ hb =o, being 
exterminated, there comes out 
ab — bg —2:f x ab+bh—cg 
x bBfÞagg—cff x cg. 

2. From a & +bxx+cx+ 
4d co, and fxx+gx+ + 
So, Xx being exterminated, there 

comes 


tain 


comes out ab —bg—2 cf 4 U 
75 - eg 24% * bf h+ch—dg 
x 7 eff +3agh+6gg+dff 
"T2: 

On a iP b x3 Tan, 
dx+ e=0, and f xx ER 
h=0o, * being 'exterminated , 
there comes out ah—bg—2 cf x 
255 ＋ bh —cg—24df * b f bh + 
. 
2efh + 3agh+bgg—dff * 
dfh+2ahhb+3bgh—dfg+eff 
x ef f—bgl—2zahxef gg=0. 

4. From ax* +bxx Te 
d o, and 1 ＋ 2 x* + hb x + 


(So, „ being exterminated, 


there comes out 426 — bg — 20% 
X aa ac. AY — g - 247 
xf AI +bb+zcg+34f 
x aa kk Te- 44A — coko+ 
2bdk x agg +cff: + 3agh 
+bgg +dff—zafkxddf— 
Jak—bh<eg+dfxbefk4+bk 
—2dg: I: - —zd e 
* ag I =0, | 

For Example, to exterminate æ 
out of the Equations x x + 5 x — 
3)}=0, and 3 xx — 2 xy + 4=0 


. 


1 reſpeRively ſubſtitute in the firlt 
Rule for abc, fg, and +, [theſe 


Quantities, wiz.) 1, 5, — 3 5% 


3,— 2 and 4; and duly obſery- 
ing the 'Signs - + and —, there 


ariſes 4 + 107 + 1833 x 4+ 


20 — by3 * 15 + 4yy — 277) 
Xx — 3yy==0,0r 16 +40y +723» 
+ 300 — 900 + 69 y*=0. 

In like manner that y may be 
gotten out of the Equations y3 — 
x yz—3X=O, and yy + x3 —xx+Þ 
3 So, I ſubſtitute in the ſecond 
Rule for a, 6, c, d, f,g,h, and x, | theſe 


1 


# 


E XN 
Quantities] 1, — , 0, — 3 * 1, x, 
— 4x, ＋＋ 3, and y reſpectively, 


and there comes out 3 — xx + x * 


x9 —6xx+ x*—3 xþx3Þ bs x 


—zx+ 3 : +3xx x xx gx—3x3: 
— 4 —3x * — 3x SO. Then 
blotting out the ſuperfluous Quan- 
tities, and multiplying, you have 
27 —18 xx 3x*, —gxx+ x*, + 
3x*—18x*-+12x*=0. And order- 
ing (duly) & +18 & — 45 xx 
25 =y:;.<* | 

Theſe Rules, to be found in Sir 
Tſaac Newton's Algebra, may be 
carried higher at pleaſure 3 but 
then their Inveſtigation becomes 
very troubleſome, However there 
have been ſome Perſons, who have 
been at the pains to compute a ge- 
neral Rule for the Extermination 
of the unknown - Quantities from 
Equations, wherein they have any 
Dimenſions whatever. But the Ap- 
plication of 'the Rule to particular 
Caſes, is oftentimes more tedious 
than their Inveſtigation by the com- 
mon way. HARI 

Sir Jaac has not ſhewn how he 
found them out; becauſe that fol- 
lows ſo eaſily from what has been 
ſaid: For Example, in the firſt Rule, 


bx c . 
we have xx + — * = 0, 
| x h 


And if this 
Value of x be put in the Equation 
axx—+bx+c=0; we ſhall have 


a3 bh — 2aacfhbaccff 
bf—ag * bf —ag 

abh — bc f 
bf —ag 


co; which E- 


quation 


—— — — with = 


0 _ 5 7 * 1 = 4 Fd bs 
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> qe being clear'd of Fradtions, quat 


then contracted as much às poſ- 


fible will become 25 — bz = 277 
xah +bh—cgxbf + agghcff 


NR c . After the fame way, al- 
tho' with increaſing Trouble, the 
other three Rules may be inveſti- 
gated. If I remember right, Nbo- 
name in his Algebra has done this. 

4 1 RNAL ANGLES, See An- 
Jes External, 

. a-M 
the infinite yoid Spa 


Fr 6 7 pt ; J a 2 
UNDANE SPACE, is 


benz is ſuppoſed to be extended be- 
the 


yord the Bounds of the Univerſe; 
and conſequently, in which there is 
really nothing at all, 
EXTRACTION: of Roots, 18 the 
Method of finding the Root of a 
Namber . or the Value of an un- 
3 Quantity of an Equation. 


In moſt Books of common Arith- 
metic, you have the manner of ex- 


traRing the, Square and Cube Root 
of a N amber. he Analytical Wri- 


ters Wo ſhew how) to; do this in 


Species or Algebra, as well for 
pure Powers, as adfected Equa- 
zo Mathematics, — Viela, in his 


purarum atque affectarum Refalu- 


 tione— Sir Laac Newton, in the 
Commercium Epiftolicum ; in his 


Fragmenta Epiſlola rum, publiſhed by 
Mr. ras And m Dr. Wallis 
Agebra.— Ozanam's Nouveau E- 
lemens d. Algebre, lib. 2. p. 267.— 
Ralphſon, in his Azalyfis & guat tonum 


| — 9 Monſieur de Lagney. 


r. Halley, in the Phile/ophical 
Tranſations.— Mr. Colſon, in his 
Commentary upon Sir Iſaac New- 
ton's Fluxions ; and many others. 

If x, the Root of any adfected 


- Equation, be ſuppoſed to be com- 
firſt, the Sum of the Exponents of 
the Capital Letters is always equal 
to the Index of the Power to which 


poſed of the Parts Fa, or — e, 
and if from the Quantity @+e, or 


* e, there be form'd all the 


_— of & found in the given E- 


ace, Which, by 


2 are Ougbtred, in his Key | 


© 4 aides * 
7 77s A 9 © a po \ * * . 
* g * a 8 IT 1 
* * 10 8 * 
* * 


EXT 
nation, and the numerical Quo- 
tients be reſpectively affix d to them; 
and if the Powers to be reſolv'd be 
ſubtracted from the Sum of the vi. 
ven Parts, and the Difference de 
all'd' 4 5; and if, in the next 
Place, the Sum of all the Co. effi- 
cients in the ſeeond Column be 
made equal to:; and laſtly, if in the 
third Column there be put down 
the Sum of all the Coefficients, 
which call 7; then will the Root x 


nearly a + — 
F bp Lo xy 
4 IF AE Beg? Te 4 24 + 


es; T., fe =g3 +45: + 


15 + % + I TA, &c. 
then will the Root of this infinite 
9 2 132 
Equation bez = + ——— 
„ i—2b AB—cA? . 
2 253 —³˙ — tns © he 
& — bBB*— 2bAC —4CAB?Þ— 44. 
e e e ee, e en Las. 

5, Nc. Where it muſt be obſerv'd, 
that every Capital Letter is equal to 
the Co'eificient of each preceding 
Term; as the Letter B is equal to 

der 

Mi e 


1. The Denominator of every 


: 


Co efficient is always 2 


2. The firſt Member of each Nu- 
merator is always a"Co-efficient of 
the Series g y + b y* +3453, Se. 
wi. the firſt Numerator begins with 
the Co-efficient g, the ſecond Nu- 
merator with the ſecond Cob effi- 


Member after the 


cient , &c. 


3. In every 


Thus, if 


this Member belongs: 
you 


E I OR ein dats Rad 


„ 12 


| you conſider the Capital Letter, 


hk—b B*—2b AC—3 c A*B—d A“, 
which belongs to the Power y*, in 
every Member you will ſee that 
38˙ 25 AC, ac A? B, dA*; 
the Sum of the Ede of the 
Capital Leters"is 1 

4. The Exponents of the ſame 
LAs which are written before the 

apitals, expreſs how many Capi- 
tals there are in each Member. 
F. The Numerical Figures that 
happen in theſe Members, expreſs 
the Number of the Permutations, 


which the Capital Letters of each 


Member are capable pf. 

Ex TREME and MEANPROPOR- 
T10N, is when a Line AB is fo 
divided in C, that the Rectangle 


1 1 1 


under the whole Line A B and the 
leſſer Segment CB is equal to the 
Square of the greater Segment A C. 


How to divide a right Line after 
this manner is taught by Euclia, in 
Lib. 2. of his Elements of Geometry. 


But no Number can be ſo divided 


into two Parts; as is well demon- 
ſtrated by Clawins, in his Commen- 
tary upon Lib. 9. of Euclid. This 


is alſo evident enough thus: Let a 


be the Number, and x the greater 
Part, then the leſſer Part will be'@ 
— x; andſo@a@ — ax =xx; and 


42 2 


thence x = — 5 


And 


ſince the ſquare Root of 5 cannot be 


had in Numbers exactly, it is plain 
that the Value of æ, partly conſiſting 
of that ſquare Root, multiplied by 
4, cannot be had exactly in Num- 
bers neither. 

ExTREMEs (Cox juxcr,) in 
right- angled ſpherical Trigonome- 
try, are the two circular Parts that 
are next to the middle Part. And 


1 | ö | . 


nar 0 4601 PAT... 9:28 
 ExTzrmss (DrofuncT,) are 
the two circular Parts remote from 
the aſſumed middle Part. See more 
of this under Spherical Trigonometry. 

Ex E, an Organ of the Body, re- 
preſenting whatever is viſible, and 
conſiſts of five Tunics, vis. the 
Cornea, Sclerotica, Uruen, 'Choroide, 
Retina: And three Humours, the 
Aqueous, Cryſtalline, and Vitrevus. * 
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Ac, or Facabr, in Afchi- 
F tecture, is a flat Member, 
Which hath a great Breadth, ant 
ſmall Projecture; as in Architraves, 
c. It alſo ſigniſies the Front, or 
outward Part of a great Building, 


F 


which immediately preſents ifſelf do 


view. * 
Face of a Baſtion, or, of the'Bul- 

wark, is the moſt advanced Part of 

a Baſtion toward the Field, or the 


Diſtance comprehended between the 
Angle of the Shoulder, and the 


flanked Angle. by 

_ Fxet ofa Place, is the Curtain, 
together with the two Flanks raifed 
above it, and the two Faces of the 


Baſtion that look towards one ano- 
ther, and flank the Angle of the 


Tenail. 


is that Part of the Line of Deſence- 


Raſant, which lies betwern the 


Angle of the Shoulder and the Cur- 
tain; or, 'tis the Line of Defence- 
Raſant diminiſhed by the Length bf 


© Pacers, br FagC1 þ, fgniftes any 


flat Member, as the Band of an 
Architrave, c. There are ſome 


who write Faſciæ, grounded upon 


the Latin Word Faſcia, à large Jur- 
ban, which Vitruvius makes uſe of 


on the like Occaſion. - ; 
_ Facroxs, in Multip'ication, the 
Multiplicand and Multiplicator are 


called 
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„„ 
called Factors, becauſe they do make 
or conſtitute the Product. . 
- Faint VIS Ion. See Viſſon. 
FalcarzD. The Moon, or an 
Planet, is ſaid to appear falcated, 
when the enlightened Part appears 
in the Form of a Sickle, or Reap- 
ing-Hock, which is when ſhe. is 
moving from the Conjunction to the 

poſition, or from New Moon to 


the Full; but from Full to a New 


again, the enlightened Part a 5 

x. xl and x dark 06. any 
Falcon. See Faucon. 
FALCORET. See Fauconet. 
FALsE Ar rack. See Attack. 

FatsE BRA TY E, in Fortification, 


is a ſmall Mount of Earth four Fa- 


thom wide, erected on the Level 
round the Foot of the Rampart, 


on the Side of the Field, and ſepa- 
rated by its Parapet from the Berme, 
and the Side of the Moat. Tis 


made uſe of to fire upon the Enemy, 


When he is already fo far advanced, 
that you cannot force him back 
from of the Parapet of the Body of 
the Place; and alſo to receive the 


Ruins which the Cannons make in 
the Body of the Place. , 
FALsE PosiTION. See PA- 


Fascia. See Facia. WE ax 
Fasciz, from Bands, or Swathes, 


are certain Places in the Diſks of the 


Planets Mars and Fupiter, that ap- 
r- lighter, or more obſcure than 


the reſt of their Bodies, being ter- 


minated by parallel Lines, and ſeem 


ſometimes broader, and ſometimes 


narrower, and do not always poſſeſs 


the ſame Place of the Diſk. 


A very broad, but duſkiſh Faſcia 
was obſerved in the middle of the 
Planet Mars by Mr. Huygens, in the 
year 1656. | 


Fascix Es, or FaccoTs, in For- 


tification, are ſmall Branches of 
Trees, or Bavins, bound up in 
Bundles, which being mixed with 
Earth, ſerve to fill up Ditckes, to 


Man's particular Share 


. "6. 
Fe 


mL 
make up the Parapets 6f Trenches, 
Se. Some of them are dipped in 
melted Pitch or Tar, and being ſet 


on fire, ſerve to burn the Enemy's 


Lodgments, or other Works. 
Faucon, a fort of a Cannon, 
whoſe Diameter at the Bore is five 
Inches and a quarter, Weight ſeven 
hindred and fifty Pound, Length 
ſeven Foot, Load two Pound and a 
half, Shot two Inches and a half 
Diameter, and two Pounds and a 
quarter Weight. 2 
_ Favconer, a ſort of Ordnance, 
whoſe Diameter at the Bore is four 
Inches and a half, Weight four 
hundred Pounds, Length fix Feet, 
Load one Pound and a quarter, Shot 
ſomething more than two Inches 
Diameter, and one Pound and a 
quareer Wenn.” © 
FaussE BRAYE. See Falſe Braye. 
FeaTHER-EDGED, is a Term 
uſed by Workmen, for ſuch Boards 
as are thicker on one Edge, or Side, 
than on the other. 
FELLows, in Fortification, are 
ſix Pieces of Wood, each of which 
form an Arch of a Circle ; and theſe 
joined all together by Duledges, 
make the Wheel of a Gun-Carriage. 
Their Thicknefs is, uſually the Dia- 


meter of the Bore of the Gun they 


ſerve for, and their Breadth ſome- 


thing more. & 


FELLOWSHIP, or the Rule of 
Fellowyhip, in Arithmetic, is a Rule 
that teaches how, by having given 
the ſeveral Stocks of Perſons that 
are Partners together in Trade; 
to proportion to every one of them 
his due Share of Loſs or Gain. 

The Rule of Three, ſeveral ways 
repeated, will fully anſwer any 
Queſtion in this Rule. 

For as the whole Stock (or ge- 
neral Antecedent) : is to the Total 
thereby gained or loſt, (which is 
the general Conſequent) :: ſo each 
is to his 
proper Share of Loſs or Gain. 

| FiBRES, 


* 5 * 
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Frs, are the ſmall Threads, 


or Filaments, of which elaſtic Bo- 


dies are, or may be ſuppoſed to be 


made. 


1. The Elaſticity of Fibres con- 
ſiſts in this, that they can be ex- 
tended, and taking away the Force 
by which they are lengthened, they 
will return to the Length which they 
had at firſt. | 

2. Fibres have no Elaſticity, un- 


| leſs they are extended with a certain 


Force. | | 
3. When a Fibre is extended with 
ſo much Force, it loſes its Elaſticity. 
. The Weight by which a Fibre 
18 increaſed a certain LED by its 
ſtretching, is, in the different De- 
ees of Tenſion, as the Tenſion 
itſelf. | | OE 
. 5. The leaſt Lengthenings of the 
ſame Fibres are, to one another, 
nearly as the Forces by which the 
Fibres are lengthened. Therefore, 
in all the leaſt Inflections of a 
Chord, Muſical String, or Wire, the 
Sagitta is encreaſed and diminiſhed 
in the ſame Ratio as the Force with 
which the Chord is inflected. 

6. In Chords of the ſame Kind, 
Thickneſs, and which are equally 
ſtretched, but of different Lengths, 
the Lengthenings, which are pro- 
duced by ſuperadding equal Weights, 
are to one another, as the Lengths 
of the Chords. If the Forces by 
which the Fibres are ſtretched be 
equal, and they are inflected by equal 
Forces, even in that Caſe alſo the 
Sagittæ will be equal, however dif- 
ferent the "Thickneſs be. 5 

7. If there be two equal and fimi- 
lar Chords, but unequally ftretched, 


the Squares of the Times of the 


Vibrations are to one another in- 
verſely as the Weights by which the 
Chords are ftretched. 2 5 | 

8. Any Chords of the fame kind 
being given, the Durations of the 
Vibrations may be compared toge- 
ther; for they are in & Ratio com- 


non, which are uſually carried "IE 


FIC 


pounded of the inverſe Ratio of the 


ſquare. Roots of the Weights, by 


Which the Chords are ſtretched, of 


the Ratio of the Lengths of the 
Chords, and of the Ratio of the 


47 


Diameters. | 
9. Every Particle of a ſtretched 


String or Wire, any how ſet in mo- 


tion, and cauſing Sound, uniformly 


_ vibrating backwards and forwards, 


with a very ſmall Motion, is always 
accelerated and retarded according 
to the Law of the Vibration of a 
Pendulum. The periodical Time of 
one Vibration, being to the Time of 
the Deſcent thro? half the Length of 
the String by the Force of Gravity, 
in the ſubduplicate Ratio of the 


Weight of the String to the Force 


ſtretching it.—And from hence it 
is computed, that a Muſical String, 
ſounding De la Solre, performs 250 
Vibrations in a Second of Time. 
FicnanT FLaxx. See Flank. 


FicnanT LINE of Defence, See 


Fixed Line of Defence. 
FrieLp-ForT. See Fortine. 
FritrDp-Pitcts, are ſmall Can- 


with an Army in the Field; ſuc 


as Three Pounders, Minions, Sakers, © 


Six Pounders, Demi-Culverins, and 
Twelve Pounders; and theſe being 
ſmall and light, are eafily carried. 
Fierv-STAFrF, is a Staff carried 
by the Gunners, being about the 
Length of a Halbert, with a Spear 
at the End, which to each Side has 
Ears ſcrew'd on like the Cock of a 
Matchlock ; and the Gunners ſcrew 
lighted Matches in theſe when they 
are on Duty, this being called 4rm- 
ing the Field Staff. | 
FieTh, a Term in Muſic, being 
the ſame as Diapente. Which fee.” 
FicuRarLt. (or FicuraTE) 
NumBntrrs, are ſuch as do, or may 
repreſent ſome Geometrical Figure, 
in relation to which they are always 
confider'd; as triangular Numbers, 
Fentagonal Numbers, Pyramidal 
R Numbers, 
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Numbers, &c. Of which ſee more 
under the reſpective Words. | 


FicurRaTive DiscanT. See 


Difcant. 


Fiu, in Phyſics, or Natural 
Philoſophy, is the Surface or ter- 
minating Extremes of any Body. 

Fiu, in Conic Sections, ac- 
cording to Apollonius, is the Rectan- 
gle "me under the Latus Rectum 


| \| 8 


| | Pho 2 
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=_ 7 
and Tranfuerſum in the Hyperbola 


and Ellipfis. 


Space encompaſſed round on all Sides, 
and is either Rectilineal, Curvili- 
neal, or Mixed. | 
FicuRE of the Secants, is a me- 
chanical Curve thus generated: Let 
PQ be a Tangent to the Circle 
QSO, andlet an infinite right Line 


HE II. 


FicuRE, in Geometry, is a 


2 
2 a G 


| A, 


P on revolve about the Centre O, 
cutting the Circle in S, and the 
Tangent in P: then if upon the in- 
finite | Baſe, or abſciſſal Line A K, be 


taken the Point A, and afterwards 


the Abſciſs AB be taken upon the 
ſame, always equal to the circular 
Arch QS, and the correſpondent 
Ordinate BC at right Angles to it, 
be equal to the Secant OP of that 
Arch, and moves along AK: By 


this Motion the Extremity C of that 


Ordinate will deſcribe the Curve 
E DC, called the Figure of the Se- 
cants. | 7 
'This Curve, in _ conſiſts of 
an infinite Number of ſuch Parts; 
of which EDC is one, having an 
infinite Number of parallel Aſym- 
ptotes FG, HI, L K, drawn at 
iſtances from one another, each e- 
ual to half the Circumference of the 
ircle QS O, which Parts do alter- 
nately fall above and below the ab- 
ſciſſal Line AK: the leaſt Ordinates 


being ad or AD, each equal to the 


d 


e A 


Radius QO of the Circle. The 
reaſon of this is, becauſe the infinite 
Secant POR revolving perpetually 
about the Centre, round and round 
again, will be affirmative, and ne- 
gative by turns, paſſing from the 
one to the other as often as it goes 
through Infinity (ſpeaking in the 
modern Style:) where it 1s to be 
obſerved, — ſo much of the Curve 
as appears in the Figure, is de- 
ſeribed during the Motion of the 
Secant, from the Situation QO, till 

it has moved once and a half about. 
The Quadrature of the Space 
ADCB will give the meridional 
Parts for a given Latitude ip Mer- 
cator's Chart. And this may be ob- 
tained by the Quadrature of an hy- 
perbolic Space, or, which is the 
ſame thing, by the Logarithms : For 
if the Circle OQS be a Meridian, 
a Point of the Equator, and 8 a 
Point whoſe Latitude is Q S, it is 
well known, that its meridional 
Parts, or Latitude, is to its true 
| Magnitude, 
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FIG 


Magnitude, as the Sum of the Se- 


cants ſtanding upon this, is to the 
Sum of ſo many times the Radius ; 
that is, as the curvilinear Area A B 
CD, to the Rectangle DAB in- 
ſcribed in it. Now if OQ or AD 
be called ; AB or Qs, x; and 
BC or OP, y; we ſhall have x = 
rry 

„r 
the Area AB C D will be = 

117 5 
— = : and the Fluent of this 
"of arm 3 | 

Fluxion may be had from the Tables 
of Mr. Cotes's Harmonia, wiz. the 
6th Form of Fluxions, it being the 
Logarithm of the Ratio of OQ to 
OP — PQ, or of Radius to the 
Tangent of half the Complement 
of the Latitude, the Radius being 
the Module (as Mr. Cotes calls it) 


of the Canon of Logarithms ; that 
is, the Number o. 434294481903, 
Se, in Brigg's or Ulacque's Loga- 


rithms. - : 

FicuRs of the Sines, is a me- 
chanical Curve A C G, generated 
much after the ſame way as the Fi- 
gure of the Secants, the Difterence 
being only, that here every Ordi- 
nate BC, anſwerable to the Abiciſs 
AB, is the Sine of the correſpon- 
dent Arch Qs of the Circle, (ſee 
the Figure of the Secants,) inſtead of 
being its Secant as OP: This Curve 
conſilling of an infinite Number of 
Parts, fuch as ACG, alternately 
riſing above, and falling below the 
abſciſſal Line AI; which, in reality, 
make but one continued infinite ſer- 
pentine Line. 

Note, Some define this Curye more 

C 


e \ 


the ſeveral 


generally, by makin 


Ordinates BC, not only equal to the 


„and the Fluxion of Vrr—yy 


FIG 
ſeveral Sines, but in a given Ratiq 
to them, 

Any Space ABC of this Curve 
is ſquareable: For ſuppoſing to be 
the Radius of the generating Circle, 
and the Sine or Ordinate BC to be 
y, the Fluxion of that Area will be 


aud the Fluent of this 


Fluxion will be r - V rr t—-7Y3 
that is, the Space A B C is equal to 
the Rectangle under the Radius, and 
the verſed Sine of the Arch of the 
enerating Circle to which the Ab- 
Feiſs A B is equal; ſo that the Area 
of the whole Space AC G is equal 
to twice the Square of the Radius. 
The Curve cannot be rectified 
even by means of any Space belong- 
ing to the conic Sections; for its 


217 — $3 
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Fluxion is 7 = — 

| 8 ry 
Subtangent will be MS. 
| wean > 


This Curve (as generally defined 
above) is that, into which a itretch'd 
String or Wire PAP conforms 
itſelf, when it is ſet a vibrating by 
a Quill or other ſmall Force; as 
ealily follows from what Dr. Taylor 
has ſaid, concerning the Motion of 
a ftretch'd String, in the Philaſopbi- 
cal Jranſactions, No 337- 

The firſt who 1 can find took no- 


tice of this Curve, was Father Fa- 


bri, in his Synopfis Geometrica, pub- 
lithed about the year 1669, wherein 
he gives a Diſcourſe concerning the 
ſame; and this makes me wonder, 
why Wolfus, in his Elementa Ma- 
theſ. Univerſ. ſhould attribute the 


Invention to Mr. Leibnitz ? 


FiGuURE of the Tangent, is a me- 


chanical Curve EAC D, generated 


like the Figure of the Secants, (ſee 
above under that Word) with this 
Difference, that the Ordinate B C 


is here equal to the Tangent QP = f | 4 
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iin 
of the Arch Qs, to which the 
Abſeiſs AB is equal; the Curve 
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conſiſſing of an infinite Number of 
ſuch Parts, of which EAD is one, 
and having a like Number of paral- 
let Aſymptotes at equal Diſtances 
from each other. 

Ficvrss, in Arithmetic, are the 
nine Digits, or numerical Charac- 
ters, 1, 2, 3, 4, 5, 6, 7, 8,9, and o. 

Ficurss CURVILINEAL, are 
ſuch as have their Extremities crook- 
ed; as Circles, Ellipſes, &c. 

Ficurss Mtx8p, are ſuch as 
are bounded partly by right Lines, 
and | partly by crooked ones; as a 
RR Segment of a Circle, 


e. 

Ficunks PLANE, (or Plane Sur- 
Faces,) are ſuch as are terminated 
and bounded by right Lines only. 

Ficus RECTILINEAL, are 
thoſe that have their Extremities all 
right Lines, as Triangles, Quadri- 
laterals, &c. Polygons regular, ir- 
regular, &c. | 

. FitLET, is any little ſquare 
Moulding, which accompanies or 
Crowns a r. | 

Finite, is what hath fixed and 
determined Bounds or Limits ſet to 
its Power, Extent, or Duration. 

Fixiros, the fame with the 
Horizon; and 'tis ſo called, becauſe 
the Horizon finiſhes or terminates 
Jour Sight, View, or Proſpect. 
 FixMAansNT, by ſome Aſtrono- 

ers, is taken for the Orb of the 
4 


FFX 
fixed Stars, or the Height of Hez 
ven. But more properly tis that 
Space which is expanded or ap 
arched over us above in the Fea 
vens. 

FiksT Mover. See Primum 
Mobile. 1 

Fissuk ks, are certain Interru 
tions, that horizontally or parallel 
divide the ſeveral Strata, of which 
the Body of our terreſtrial Globe is 
compoſed. 

Fixsp Lins of Defence, in For- 
tification, is a Line drawn along the 
Face of the Baſtion, and terminates 
in the Courtin. 

Fixzo S1Gns of the Zodiac, are, 
by ſome, Taurus, Leo, Scorpio, and 
Aquarius, being ſo called, becauſe 


the Sun paſſes them reſpectively in 
the ak at each Quarter, when 
that particular Seaſon is more ſettled 
and fixed than under the Sign that 


gins and ends in it. 

1xX8D STaRs, are ſuch that 
conſtantly keep at the ſame Diſ- 

tance, with reſpect to each other. 
1. The firſt who compoſed a Ca- 
ow of the fed Stars was Hip- 
parchus of Rhedes, about a hundred 
and twenty Years before Chi, who, 
from his own, and the Obſervations 
of fome before him, collected a 
thouſand and twenty-two Stars, ac- 
cording to their proper Latitudes 
and Longitudes : And fo, in P/ry's 
Judgment, dared to db @ thing which 
God himſelf did not approve of, it 
telling the Number of the fcc far 
Pofterity, and reducing . t@ 4 
—— 

2. Ptolemy a Hipparc hu. 
Catal ” with four Stars more. 
And Ulzgbeizh, the Grandſon of 
Tameriane the Great, placed a thou- 
ſand and ſeventeen in his Catalogue, 
who fays in his Preface, 'That he 
obſerved all that could be obſerved, 
deſides twenty-ſeven in the South. 
Eee was Bb. Brake, of feren 
was 14 | ; | even 
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hundred and ſeventy-ſeven fixed 
Stars, from his own Obſervations ; 
and would admit no Star into his 
Catalogue, but what he had found 
out, and inveſtigated by his Inftru- 


ments. 
4. Dr. Hall was the firſt who 
obſerved rightly the ſouthern fixed 


Stars at Se. Helena, being three hun- 


dred and ſeventy-three in Number; 
and computed their Places for the 
Year 1677. 

5. Hevelins of Dantzic likewiſe 


made a Catalogue of the fixed Stars, 


containing one thouſand eight hun- 
dred and eighty eight in all, dix. 
nine Lend and fifty known by 
the Antients, and fix hundred and 
three, which he calls his own, and 
three hundred and thirty-five of Dr. 
Halles, which could not be feen in 
the Horizon of Dantxic. 

6. But Mr. Flamftead”s Catalogue 
of Stars, contain'd in his Hifferia 
Cæleſtis, is far more numerous and 
exact than any of the others; for it 
contains three thouſand Stars ; but 
many of them cannot be obſerved 
without a Teleſcope; fo that you 
cannot obſerve above a thouſand 
by the naked Eye in the viſible 
Hemiſphere: And this ſeems won- 
derful to many, that in a ſerene 
Night, when the Moon does not 
ſhine, at firſt fight the Stars appear 
to be innumerable : But this pro- 
ceeds from the Fallaciouſneſs of 
Viſion, proceeding from the ve- 
hemeat Twinkling of the Stars, 
while the Eye obſerves them all to 
82 confuſedly, and without 

r. 


7. Vet the Number of the fixed 


. obſervable by a Teleſcope, is 


great; for direct a good Te- 
2 to the Heavens, and there 
will appear great Multitudes, eſpe- 
cially in the / ia Lactea. 
S. Dr. He, with a Teleſcope of 
twelve Feet, obſerved ſeventy eight 
Stars inthe Pleiades; and with longer 


FIX 


Teleſcopes he ſtill found out more. 
And Anthony Maria de Rheita affirms, 
that in the fingle Conſtellation of 
Orion, he number'd above two thou- 
ſand Stars, by help of a Teleſcope. 
9. Several fixed Stars, obſerved 
by the Ancients, vaniſh, or cannot 
now be ſeen; and new ones ap 
for a time, and then vaniſh. The 
Light of ſome Stars alſo diſappear, 
and after a ſtated Period they Nine 
again: Among which is that emi- 
nent one id the Neck of the Whale, 
which for eight or nine Months is 
not ſeen; and the other four or 


three Months it appears, varying its 


Magnitude. 

10. The fixed Stars, like the reſt 
of the Planets, appear every Day 
to rife and ſet, and to move with 
a circular Motion from Eaſt to 
Weſt in twenty four Hours, in Cir- 
cles whoſe Planes are parallel to 
the Equator. - * | 

11. The fixed Stars, befides their 
former apparent Motion round the 
Earth, ſeem to have another quite 
contrary to that. By this they ap- 
pou to change their Longitude, or 

iſtance, from the Beginning of 
Aries forward, according to the 
Order of the Signs, or to move zz 


conſequentia, by a flow Motion of 


about one Degree in ſeventy Years, 
So that thoſe Stars, that in Hipper- 
chus's time were in Aries, are now 
in Taurus, Tc. And the Proceſhont 
of the Terreſtrial Equinoxes is the 
Cauſe of this apparent Motion. 

12. The Light of the fixed Stars 
is much more ſtrong and vivid than 
that of the Planets, altho' their ap- 

arent Diameters are much leis; 
| Any the Stars, like the Sun, ſhine 
by their own Light, and the Planets 
only by the Reflection of the Sun. 

13. The fixed Scars twinkle much 
more than the Planets F becauſe 
their apparent Diameters being very 
ſmall, * leaſt Atom, or Particle 
of Matter, floating in our Atmo- 
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ſphere, will hinder, for a Moment, 
the Stars being entirely viſible; as 
the thick Smoke of a Chimney 
will do the Planets themſelves, 
which will twinkle in ſuch a 
oaſe. 

14. The Dilange of the fixed 
Stars from us is vaſtly great; be- 
cauſe they have no ſenſible Paral- 


Tax arifing from the annual Motion 


of the Earth. Tho' Mr. Flamſtead 
ſays, that the annual Parallax of the 
Pole - Star is forty Seconds; and Mr. 
' Huygens tells us, that with Teleſcopes, 
which would magnify the apparent 
Diameter above a hundred times, 
he could never diſcover any ſenſible 
Magnitude in the fixed stars. 
FLANK, in Portification, is that 
Part of the Baſtion which reaches 
from the Courtin to the Face, and 
defends the oppoſite Face, the F lank, 


and the Courtin. 


There is alſo the oblique or 6 
cond Flank, which is that part of 


the Courtin, where they can ſee to 


ſcour the Face of the oppoſite Ba- 
ſtion ; and is the Diſtance between 
the Lines Raſant and Fichant. 

he low,covered or retired Flank, 
is the Platform of the Caſemate, 
which lies hid in the Baſtion. 

'LANK, is alſo a Term of War, 
: ifying one ſide of a Battalion 


an . as to attack the Ene 


— 1 in Flank, is to diſcover and fire 
upon them on one fide. 
Flank of the Courtin, or ſecond 
Flank, is that part of the Courtin 
tween the Flank and the Point, 
where the Pichant Line of Defence 


| termi nates. 


FLank à Place, is to diſpofe a 
Baſtion, or other like Work, in ſuch 
manner, that there ſhall be no part 
of it, but what is defended; ſo as 


you may from thence play upon 


Front and Rear. For any Fortifi- 
cation, that hath no Defence but 
juſt right forwards, is faulty ; and 
$0 render it com pleat, one Part 
1 

| 
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ought to be made, to flank the o- 


ther. Hence the Courtin is always 
the ſtrongeſt Part of any Place, be- 
cauſe tis flanked at each end. 

FrANk (FI cHANT, is that from 
whence a Cannon playing, fireth its 
Bullets directly in the Face of the 


oppoſite. Baſtion. 


LANK (Ras Ax r,] is the Point 
from whence the Line of Defence 
begins, from the Conjunction of 
which, with the Courtin, the Shot 
only razeth the Face of the next 


Baſtion, which happens when the 


Face cannot be diſcovered, but from 
the Flank alone. 

FLank(RETiRED,) or the lower 
or covert Flank, is that exterior 
Part thereof, whoſe advanced Part 
if it be rounded, is called the Oil. 
lan; ſo that this Flank Retire, as the 
French call it, is only the Platform 
of the Caſemate, which lies hid in 
the Baſtion, 

FLANKS SrMuPLE, are Lines 
which go from the Angle of the 
Shoulder to the Courtin and whoſe 

rincipal Function is the Defence 
of the Moat and Place, 

FLanxsp (or DousLe T- 
NAILLE.) See Tenaille, 

FLaxnkeD Ling of Defence. See 
as Line of Defence. 
| FrankxincG AncLE. See Angle. 

FLANKED ANGLE, is the An- 
gle formed by the two Faces of the 
Baſtion, and ſo forms the Point of 
the Baſtion. 

FLAT Bas T ION. See Baſtion. 

FLAr-BoT TOD) Mor. See 
Moat. 

FLAT Crown. See Corona. 

FIE. That Part of the Mas 
riner's Compaſs on which the thirty 
two Winds are drawn, and to which 
the Needle is faſten'd underneath, 
wa call the Hie. 

LOATING BRIDGE, is a Bridge 
made in form of a Redoubt, con- 
ſiſting of two Boats, covered with 
Planks, which ought to be ſo folidly 

framed, 


Foreigners. 
Quadrature of Curves. See alſo Mr, 
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framed, as to bear both Horſe and 


Cannon. 


Fru, or flowing Quantity of 
a Fluxion, is that 


uantity (whether 
Line, Surface, Solid, &c.) of which 
it is the Fluxion ; as the Fluent of 
x is x, and the Fluent of xy + yx 
is xy; and ſo of others. | 
It is eaſy to find the Fluxions, in 
all caſes of given Fluents, and that 
exactly; but on the contrary, it is 
very difficult to find the Fluents of 
iven Fluxions. Indeed there are 
infinite Caſes where theſe cannot be 
exactly had, unleſs by the Quadra- 
ture of curve-lin'd Spaces; and ſince 
the Areas of Curves in order above 
the Conic Sections cannot be ac- 
curately expreſſed in Numbers, A- 
nalyſts have been obliged to be 
content with Fluents, expreſſed near 
the Truth by Series's. This Doc- 
trine was firſt invented by Sir 1/aac 
Newton, and notwithitanding. the 
many Authors upon the Subject after 
him (except Mr. Cotes) he has 
handled the Buſineſs more profound- 
ly, and carried it much farther than 
any of them, whether Engliſb or 
See his Fluxion;, and 


Cotes's Harmonia Menſura: um 
- 1. The Fluent of the Fluxion 


„„ 
Em+l . 
7 


; hs 5 : ; 
2. The Fluent of az 5 E, will 


az & will be 


be e E. 3. The Fluent 
ofd zz x e+ f xu (where d, e, 


J expreſs any given Quantities, and 
g, u, and m, the Indexes of the 
Powers of the Quantities to which 


they are affix d, by making : E 
a ; m1 
dur, m == 5 7 = 


E 3 
=Q, and en - - will be 


r— eA 


the Letters A, B, C, D, &c. expreſ- 
ſing the neareſt antecedent Terms, 


viz. A the Term of 3 B the Term 
l l 
y—t ea 


DT * Fans Ce. This Series 


where. r is a FraQtion or negative 
Number runs on infinitely; but when 
r is a whole affirmative Number, it 
becomes finite, conſiſting of ſo many 
Terms as there are Units in . 

The Fluents of the following 
Forms of Fluxions may be had in 


90 1 
7 
* 7 
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finite Terms, \viz. of 4 & x 
e, when 0 is a poſitive 
whole Number, and » an whole 
Number. Of 442 11 
Wd ＋ r „ when o is a negative 
whole Number. — Of 


is af =! 
==, when 9g is a poſi- 


Ve 1 


tive whole Number. Of 
Az 4 75 38 Zo. 


ve ES 
negative whole Number. But when 
þ is a whole Number, and the Sign 
thereof is otherwiſe, the Fluents 
cannot be had but by the Quadra- 
ture of the Hyperbola or Ellipſis, 
or by the Logarithms or Tables of 
Sines, or elſe by infinite Series's g 
It being an Hyperbola when the 
Sign of f zz is +, and an Ellipſis 
when it is —. Fluents of the fol- 
lowing Terms of Fluxions may be 
R 4 obtained 
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obtained by the Hyperbola and The Expreſſions of the Fluents of 
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In all theſe Forms 6 is a whole 
Number, poſitive or negative. 
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moſt of theſe Forms of Fluxions 
may be ſeen in Sir {/aac Newton's 
Quadrature of Curves; and of all 
of them in Mr. Cotes's Harmonia 
wot: wag From which Treatiſe 
we learn, that Mr. Cotes could find 
the Fluent -of any Fluxion whoſe 


Form might be compared with 


. RN Fe 1 

2 Gp bere 4 e, f; 
e, 

are any given Quantities, and 

» any Index of the variable 

Quantity x; 0 any affirmative or 


: 4 
negative whole Number, and = 


any Fraction,) by means of the Hy- 


perbola and Ellipſis. Moreover, he 
affirms, that he could find the 


Fluents of Fluxions of this Form 


4 2 


1 + — 
ebfz+222% + þ 25% 

without any Exception or Limita- 

tion, when d is a poſitive or nega- 


tive whole Number, and / the De- 


nominator of the Fraction — is any 


11. dz 1 DA | 


/ 
Number of this Series 2, 4, 8, 16, 
32, &c. and ſeems to be of opinion 
that the Fluent of any rational 
Fluxion depends upon the Meaſure 
of Ratio's and Angles, or upon Lo- 
garithms and the Tables of Sines ; 
thoſe being excepted, that may be 
had otherwiſe in finite Terms. And 
Dr. Smith, the ingenious Editor of 
this Work, ſays, he could have put 
down the Fluents of | 
„ 5 
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14. 7, by means of the 
u | EF 
Meaſure of Ratio's and Angles ; 
but that he began to be tired with 


the Calculation. 


When an Equation for a Fluent is 
found, it is very often neceſſary to 
add to or ſubtract from it ſome in- 
variable Quantity, in order to get 
the true Fluent, which Quantity is 
eaſily found by making the variable 
Quantity in the Expreſſion to vaniſh, 
and putting what remains, with its 
Sign changed, to the ſaid Expreſſion, 


5 ITT VHTax, 
which the common Wie give for 
the Fluent of + Vabbax , will 
not be the true Fluent of this Flu- 
xion; it being too much by the 


Quantity 3 5 V ab obtained from 
3 b+x VabÞtax by making 
=03 ſo that the true Fluent will 
be 'F b + x Vab = — 
ibVab. 

The Fluent of a fimple Fluxion 
is found by ſtriking out the fluxio- 
nary Letter, increaſing the Index of 
the variable Quantity by 1, and di- 
viding the laſt 1 by the In- 

ſed ; as the Fluent of 


1 
85x vill be — 


m + 1 


, and that 


—m—+1 
the Fluent of a Fluxion conſiſting 
of any Number of ſimple Terms 
joined together by the Signs 4 and 
—, will be equal to the ſeveral 
Fluents of thoſe ſimple Terms 
joined in like manner by the Signs 
Fand —; and the Fluent of a Com- 
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pound radical or fractional Quan» 


tity, will be had, (tho not exactly 


in general) by firſt throwing thoſe 
Expreſſions into infinite Series's of 
ſimple Terms, and then finding the 
Fluents of thoſe ſimple Terms, 

Fiuid Bopy, is that whoſe- 
Parts yield to any Impreſſion; and 
by yielding are eaſily moved one 
among another: And fo it follows, 
that Fluidity ariſes from hence, viz. 
that the Parts do not ſtrongly co- 
here, and that the Motion 1s not 
hinder'd by any Inequality in the 
Surface of the Parts. | 

1. Fluids agree in this with ſolid 
Bodies, that they conſiſt of heavy 
Particles, and have their Gravity 
3 to their Quantity of 

latter, in any Poſition of the 
Parts. N 

2. The Surface of a Fluid con- 
tained in a Veſſel, to keep it from 
flowing out, if it be not preſſed from 
above, or if it be equally preſſed, 
will become plain, and parallel to 
the Horizon. oh 

3. The lower Parts of Fluids are 
preſſed by the upper: This Preſ- 
ſure is in proportion to the incum- 
bent Matter, that is, to the Height 
of the Liquid above the Particle 
that is preſſed. 

4. The Preſſure upon the lower 
Parts, which ariſes from the 3 
of the Super- incumbent Liquid, 
exerts itſelf every way, and every 
way equally. i : 

5. In Tubes, whether equal or 
unequal, whether ſtraight or oblique, 
a Fluid riſes to the ſame Height. 

6. When Liquids of different 
Gravities are contained in the ſame. 
Veſſel, the heavieſt lies at the loweſt 
Place, and is preſſed by the lighter, 
and that in proportion to the Height 
of the lighter. | 

7. The Bottom and Sides of a 
Veſſel, which contains a Liquid, are 
preſſed by the Parts of the Liquid, 
which immediately touch — ; 
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This Action increaſes in proportion 
to the Height of the Liquid. 

8. When a Solid is immerſed in 


2 Liquid, it is preſſed by the Liquid 
on all fides ; and that Preſſure in- 


creaſes. in proportion to the Height 
of the 3 the Solid. Þo- 
dies very deeply immerſed are e- 
gually preſſed on all ſides. 

9. A Body ſpecifically heavier 
than a Liquid, being immerſed in a 
Liquid, will deſcend. 


10, A Solid ſpecifically lighter 


than a Liquid, aſcends to the high- 
eſt Surface of the Liquid. But ſup- 
ſe. a Solid of the ſame ſpecific 
ravity with the Liquid at any 
Height; the Liquid will ſuſtain the 
whole Body. 
11. All equal Solids, but of diffe- 
rent ſpecific Gravities, when they are 
immerfed into the ſame Liquid, they 
Joſe equal Parts of their Weight. 
12. However the Denſities of e- 


qual Bodies differ among themſelves, 


i they be immerſed in the ſame 
Lal. the Weights which they 
loſe are in the Ratio of their Bulks. 

13. The immerſed Parts of the 
Bodies ſwimming on the Surface of 
the ſame Liquor, are to one ano- 
ther as the Weights of the Bodies. 
And the Parts which deſcend into 
the Liquid, by laying on of different 
Weights, are to one another as thoſe 
Weights. 


14. If any Veſſel be filled with 


a Liquid, and that Liquid be weigh- 
ed, and if you make the ſame Ex- 
riment with other Liquids, their 


eights will be as their Denſities. 
5. All Bodies moved in Fluids 


ſuffer a Reſiſtance, which ariſes 
from two Cauſes: The firſt is the 


Coheſion of the Parts of the Liquid : 


The ſecond is the Inertia, or Inac- 
tivity of Matter; the Retardation 
from the Coheſion of Parts is as the 
Velocity itſelf. The Reſiſtance a- 
riſing from the Inertia, or Inactivity 


of Matter, when the ſame Body 
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moves through different Liquids 
with the ſame Velocity, is as the 
Denſity of the Liquid. | 

16. When the ſame Body moves 
through the ſame Liquid with dif. 
ferent Velocities, this Reſiſtance in- 
creaſes as the Square of the Ve- 
locity. | ; | 
17. The Reſiſtance from the Co- 
heſion of Parts in Liquids, except 

lutinous ones, is not very ſenſible. 
In ſwifter Motions the Reſiſtance 
alone is to be conſider'd, which is 
as the Square of the Velocity. 

18. When a Body is moved in 
any Liquid, the more blunt the 
Body is, by that means it is more 
retarded. If the Body be not im- 
merſed deep, the Reſiſtance is to be 
diſtinguiſhed from the Retardation. 

19. When we ſpeak of the ſame 
Body, the one may be taken for the 
other. From the Reſiſtance ariſes a 
Motion contrary to the Motion of 
the Body; the Retardation is the 
Celerity, and the Reſiſtance itſelf 
is the Quantity of Motion. 

20. The Retardations of any Mo- 
tions are, Firſt, as the Squares of 
the Velocities : Secondly, as the 
Denſities of the Ligqnids, through 
which the Bodies are moved : 
Thirdly, inverſly, as the Diameters 
of thoſe Bodies: Laſtly, inverſly, as 
the Denſities of the Bodies them- 
ſelves. | 
21. The Reſiſtance of a Cylin- 
der which moves in the Direction 
of its Axis, is equal to the Weight 
of a Cylinder made of that Liquid, 
through which the Body is moved, 
having its Baſe equal to the Body's 
Baſe, and its Height equal to half 
the Height, from. which a Body 
falling in vacuo, may require the 


Velocity with which the ſaid Cylin- 
der is moved through the Liquid. 

22. When' a Body, ſpecifically 
heavier than a Liquid, is thrown up 
in it, a Body riſes to a leis Height 
than it would riſe iz vacue with 2 | 


„ 
{fame Celerity. But the Defects of 
the Height in a Liquid from the 
Heights to which a Body would 
riſe in vacuo With the ſame Celeri- 


ties, are nearly as the Squares of the 


Heights in vacuo. 

23. The Velocity of a Liquid, at 
any Depth, is the ſameas that which 
a Body, falling from a Height equal 
to that Depth, would acquire. 

24. A Liquid riſes higher, if its 
Direction be a little inchned, than 
if it ſpouts vertically. 

25. The Reſiſtance of the Air has 
a ſenſible Effect upon the Motions 
of Liquids; and in ſmall Heights, 
the Defects of the Heights from the 
Heights in vacuo; are in the Ratio 
of the Square of the Height of the 


Liquid above the Hole. 


26. In the greateſt Heights of 
fpouting Liquids, greater Holes are 
required. In all Heights there is a 
certain Meaſure of the Hole, through 
which the Liquid will riſe to the 


greateſt e. . poſſible. 


27. Liquids which ſpout obliquely, 


are not retarded from ſo many 


Cauſes, nor ſo much as theſe that 
ſpout vertically. 

28. A Liquid ſpouting from a 
Hole in the Centre, will go to the 

ateſt Diſtance poſſible. 

29. The Squares of the Quantities 
flowing out, are in the Ratio of the 
Heights of the Liquids above the 
Holes. | | 
30. If through equal Holes a Li- 
quid runs out of a Cylinder, and 
out of another Veſſel of the ſame 
Height, (and in which the Liquid 


is always ſupplied, ſo as to be kept 


at the ſame Height,) in the time in 
which the Cylinder is emptied, 
there runs out twice as much Wa- 
ter from the other Veſſel as from 
the Cylinder. ee 

31. Beſides the Irregularities from 
Friction, and the Reſiſtance of the 
Air, there are ſeveral others ariſ- 
ing from the Coheſion of the Parts, 
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even in Liquors that are not glu- 
tinous. | 

 FlvurTincs, by the French called 
Cannelures, are certain perpendicu- 
lar Cavities cut length-ways around 
the Shaft of a Column, and rounded 
at the two Extremes. Their Num- 
ber was at firſt limited to twenty- 
four in the Ionic, and twenty in the 
Doric Order; but that Limitation, 
ſome of our modern Architects 
_ taken the liberty to diſpenſe 
witn. 

FLux and REFLUx of the Sea. 
See Tide. 

\ FLux1ons, are the very ſmall, 
or rather indefinitely ſmall Particles 
of Quantities, being called by this 
Name by Sir Jaac Newton, who 
conſiders them as the momentane- 
ous Increments of Quantities. For 
Example: Of a Line by the Flux 
of a Point, and of a Superhicies, by 
the Flux of a Lint, and of a Solid 
by the Flux of -a Superficies, and 
the Doctrine of theſe infinitely ſmall 


Parts, is likewiſe called Fluxions. 


Fluxions are of vaſt uſe in the In- 
veſtigation of the Nature of Curves, 
and in the Diſcovery of the Qua- 
dratures of curvi-lin'd Spaces, and 
their Nectifications, and in perform- 
ing many other admirable Effections, 
that can be done ſcarcely any other 
way. - 
The Fluxion, of any generated 
Quantity 1s equal to the Fluxions of 
all the ſeveral generating Terms, 
multiplied into the Indexes of their 
Powers, and into their Co-Efficients 
continually, | 

If each Term of an Equation, 
whoſe Fluxion is required, be mul-- 
tiplied ſeparately by the ſeveral 
Indexes of the Powers of all the 
flowing Quantities contained in that 
Term, and in every ſuch Multipli- 
cation, if one Root or Letter of the 
Power be changed into its proper 
Fluxion, ſo ſhall the Aggregate of 
all the Products, connect i” 

| * 


| by their popu be the Flu- 


un 


xion of the Equation defired. | 
If the Fluxion of the Numerator 


of any Fraction be multiplied by 
the Denominator, and after it be 


placed with the Sign —, the Flu- 
ion of the Denominator multiplied 
by the Numerator ; then will this be 
the Numerator, and the Square of the 
Denominatar will be the Denomina- 
tor of the Fraction expreſſing the 
Fluxion of the given Fraction. 

- FLux1ions (SEconD, TRIR D, 
Sc.) are the Fluxions of Fluxions, 
whichare conſidered as lowingQuan- 
tities themſelves : The ſecond Fluxi- 
ons being marked by two Points over 


them: Thus, y; the third by three; 


thus x; and ſo on. 
If + be the Fluxion of the Quan- 


tity x, and be the Index of the 
ac of © 


Power of the ſame, and if for x be 
Yu x+x, and the Quantities 
N 


. be expanded into a Series, 


| 


E Mm 


[ 


| babes» io 
we ſhall have KT 2 ** 7 


— 53 X xxxx # 
wh: the ſecond Term 
„ n 


— er 1 1s the firſt Fluxion of * 2 3 


2 7 


the third Term _ XXX 7 


yy 
& the ſecond Fluxion of 3, and 


f 11 —3 uz u 
the fourth Term e 


XXXX 


, the third Fluxion of 


22 


en 
x ; and ſo on. This was diſcover- 
4 oy Sir 1/aac Newton, in the Year 
1665. — ; 

FLY. See Flie. | 

FLlyinc Pinion, is a Part of a 
Clock, having a Fly, or Fan, there- 
by to gather Air, and ſo to bridle 
the Rapidity of the Clock's Motion, 
when the Weight deſcends in the 
ſtriking Part. 

Focus of an Ellipſis, is a Point 
in the longeſt Axis on each fide the 
Centre; * each of which if any 
two right Lines are drawn, meeting 
one another in the Periphery of the 
Ellipſis; their Sum wifl be always 
equal to the longeſt Axis; and ſo 
when an Ellipſis and its two Axes 
are given, and the Foci are required, 
you need only take half the longeſt 
Axis in your Compaſſes, and ſetting 
one Foot in the End of the ſhorter, 
the other Foot will cut the longer 
in the Focus required. 

Focus of an Hyperbola, is a Point 
in the principal Axis within the 
ns Hyperbola's ; from whence, 
if any two right Lines are drawn 
meeting in either of the oppoſite 
Hyperbola's; their Difference will 
be equal to the principal Axis. 

Focus ef a Parabola, is a Point 
in the Axis within the Figure, di- 
ſtant from the Vertex one fourth 


Part of the Latus Rectum. 


Here I cannot help taking no- 
tice of what is ſaid by the Editors 
of the Ada Eruditorum at Leipfic, 
for 7 anuary 1705, who, upon the 
coming out of Sir /zac Newton's 
Curves of the ſecond Order, ſpeak 
thus concerning them, in the Style 
of Mr. Leibnitz : (Cæterum Autor 
non attingit Focos vel Umbilicos Cur- 
warum ſecundi generis, & mullo 


minus Generum altiorum. Cum ergo 


ta 


r „ R E Wenn e 3 N 
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Foc 


ta Res abſtruſioris fit Indaginis, 2 | 


. maximi tamen in hoc genere Uſus 


tum ad Deſcriptiones, tum ad alias 
Propertates Curvarum, & Doctrina 
ha Focorum ab illuſtriſimo D. D. T. 
(Tichurnhaus) profundius fit verſata ; 
Sipplementum ejus pro his Curvis 
expettamus. | 
" A the Author has not meddled 
„with the Foci of the Curves of 
© the ſecond Order, and much leſs 
with thoſe of the Curves of high- 
© er Orders: Therefore, as theſe 
* are of a more abſtruſe 8 
and at the ſame time of the 
« oreateſt Uſe, as well in the De- 


« ſcription, as the Diſcovery of o- 


ther Properties of the Curves ; and 
* whereas the moſt illuſtrious 
* D. D. T. (T/churnhaus) is very 
deeply verſed in the Doctrine of 
the Foci, we expect from him a 
Supplement to thoſe Curves.' 

Now, the Perſon who makes Ob- 
ſervations upon this Paſſage of the 
Compilers of the Leipfic Acts (in the 
Commercium Epiſtolicum, publiſhed 
by Order of the Royal Society at 
London) and which, as I have been 
informed, was Sir [aac himſelf, 
ſays, Compilatores Actorum in ſcri- 


bendis Librorum breviariis a Cenſu- 


ris temerariis abſlinere debent. Ex 
hac Cenſura patet Animus Scripto- 
ris in D. Newtonium. In Eng liſb, 
© The Compilers of the Leipfic Acts 
© in their Abſtracts of Books, ſhould 
© abſtain from raſh Cenſures; but 
© here the opinion of the Writer, 
© concerning Sir J/aac Newton, 
* fully appears. And this is 
very juſtly ſaid; for it is well 
known, that the Curves of the ſe- 
cond Order have no Foci. If by 
Foci are meant ſuch Points that the 
Sum of any Number of right Lines 


drawn from them to any Point of 


one of theſe Curves ſhall be of a 
given Length, which one muſt ſup- 
poſe they- mean, if they mean any 
thing by that Word, at leaſt ; if o- 


In Engli thus: But 


_ —_  : 
therwiſe, their Meaning ſhould have 
been explain'd. | 
Focus, in Optics, is the Point 
of Convergence, or Concurrence of 
the Rays of Light made by the Re- 
fraction, or the Reflection of a re- 
fracting or reflecting Subſtance. 

1. In a Plano-Convex Glaſs, pa- 
rallel Rays are united with the Axis, 
that is, the Focus is diſtant from the 
Pole of the Glaſs a Diameter of 
the Convexity, if the Segment be 
but thirty Degrees. 

2. In double Convex-glaſſes of 
the ſame Sphere, the Focus is diſtant 
from the Pole of the Glaſs about the 
Radius of the Convexity, if the Seg- 
ment be but thirty Degrees. £ 

3. The Rays that fall nearer the 
Axis of any Glaſs, are not united 
with it ſo ſoon as thoſe' that are 
farther off ; and the focal Diſtance 
in a Plano-Convex Glaſs will not be 
ſo great when the Convex- ſide is to- 
wards the Object, as on the contrary. 

4. In viewing any Object or Body 
by a Plano- Convex Glas, the Con- 
vex-fide muſt be turned outwards. 

Focus VIX TVAT. See Virtual 
Focus. 

1. In Concave Glaſſes, when 2 
Ray falls from Air parallel to the 
Axis, the Virtual Focus, by its firſt 
Refraction, is at the diſtance of a Di- 
ameter and a half of the Concavity. 

2. In Plano - Concave Glaſſes, 
when the Rays fall parallel to the 
Axis, the Virtual Focus is diſtant 
from the Glaſs by the Diameter of 
the Concavity. 

3. In Plano-Concave Glaſſes, as 
107 : 193 :: ſo is the Radius of the 
Concavity to the Diſtance of the 
Virtual Focus. 

4. In double Concaves of the 
ſame Sphere, parallel Rays have 
their Virtual Focus at the diſtance 
of the Radius of the Concavity. 

5. But whether the Concavities 
be equal or unequal, the Virtual 
Focus, or Point of Divergency of the 

parallel 


1 


02e 

rallel Rays is determined by this 
ule: As the Sum of the Radii of 
both Concavities: 
of either Concavity :: ſo is the 
double Radius of t' other Concavity 
: to the Diſtance of the Virtual 
Focus. | 

6. \in Concave Glaſſes, if the 
Point to which the incident Ray 
converges, be diſtant from the Glaſs 
farther than the Virtual Focus of 
ere Rays, the Rule for finding 
the Virtual Focus of this Ray, is 
this: As the Difference between 
the Diſtance of this Point from the 
Glaſs, and the Diſtance of the Vir- 
tual Focus from the Glaſs: is to 
the Diſtance of the Virtual Focus:: 
ſo is the Diſtance of this Point of 
Convergence from the Glaſs: to the 
Diſtance of the Virtual Focus of this 
converging Ray. 


7. In Concave Glaſſes, if the 


Point to which the incident Ray 
converges be nigher to the Glase 
than the Virtual Focus of parallel 
Rays, the Rule to find where it 
croſſes the Axis, is this: As the 
Exceſs of the Virtual Focus more 
than this Point of Convergency 
from the Glaſs : is to the Vartual 
Focus :: ſo is the Diſtance of this 
Point of Convergency from the 
Glaſs : to the Diſtance of the Point 
where this Ray croſſes the Axis. 

To find the Focus of a Meniſcus 
Glaſs; ſee under the Word Me- 
niſcus. 

If there be a Burning-Glaſs of a 
Foot in Diameter, this will conſti- 
pate or croud together all the Rays 
of the Sun which fell before on the 
Area of a Circle twelve Inches in 
Diameter, into the Compaſs of one 
eighth Part of an Inch, the Area's 
then of the two Circles will be as 

216 toi; and conſequently the 
Kaan of the leſſer to the Heat of 
the greater, will be reciprocally as 
9216 to 1: that is, the Heat in the 
Focus will exceed the Sun's common 


is to the Radius 


| Preſſed by the Equation x3 


BON : 

Heat at that time 9216 times; an 
this will have an effect as great as 
the direct Rays of the Sun would 
have on a Body placed at one nine- 
ty- ſixth Part of the Diſtance of the 
Earth from the Sun, or on a Planet 
that ſhould move round the Sun at 
but a very little more than a Dia- 
meter of the Sun's Diſtance from 
him, or that would never appear 
farther from him than about thirty- 
ſix Minutes. 35 

Dr. Halley, in the Philoſophical 
Tranſations, No 205. ſhews a ge- 
neral way of finding the Foci of 
ſpherical Glaſſes by Computation. 
So does Mr. Ditton, in his Fluxions. 
See alſo Dr. Gregory's Elements of 
Dioptrics.——Mr. Carre and Guiſnie 
in the Memoires de Þ Acad. Royale 
des Sciences. And beſides theſe, ſe- 
veral others who have wrote upon 
this Subject: Amongſt which, Dr. 
Barrow's and Sir Tac New ton's 
Ways of finding geometrically the 
Foci of ſpherical Glaſſes, (to be 
ſeen in Dr. Barrow's Optical Lee- 
tures) appear to me to be far more 
neat and elegant than any I have 
elſewhere ſeen. | 

ForiaTE, a Name given by 
ſome (as the ingenious Mr. De 
Moivre in the Phil. Tranſact.) to a 
Curve Line of the ſecond Order, ex- 
Jy" = 
a x y, being one Species of defec- 
tive Hyperbola's, with one Aſymp- 
tote, and conſiſting of two infinite 
Legs croſſing one another, and 
forming a ſort of Leaf. (See 
Species 42. of Sir Jaac Newton's 
Lines of the third Order.) 

FoMaHanrT, a Star of the firſt 
Magnitude in Aquarius, whoſe Lon- 
gitude is 329 deg. 17 min. Lati- 
tude 21 deg. 3 min. 

Foor-BRANk, or BANQUETTE, 
in Fortification, is a ſmall Step of 
Earth, on which the Soldiers ſtand 
to fire over the Parapet. 
| FokE-STAFF, See Croſ5-Staf. 

| FoRT- 
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ForT, is a Caſtle or Place of 


ſmall Extent, fortified either by Art 


or Nature. 
FoRT-RO YAL, is that which 


hath 8 Fathoms for the 


Line of Defence. 


Fox r-STAR, is a Redoubt, con- 


ſtituted by re- entring and ſaliant 
Angles, which commonly have 
from five to eight Points. See more 
under the Word Sconces. | 
ForTIFICATION, or MIL1TA- 
RY ARCHITECTURE, is the Art 
ſhewing how to fortify a Place with 
Ramparts, Parapets, Moats, and 
other Bulwarks ; -to the end, that 
a ſmall Number of Men within, may 
be able to defend themſelves for a 
conſiderable time againſt the Aſ- 
faults of a numerous Army without; 
ſo that the Enemy, in attacking 


them, mult of neceſlity ſuffer great 


Loſs. 

Fortification is either regular, or 
irregular, and with reſpect to time, 
may be diſtinguiſhed into durable 
and temporary. 

ForTiF1CaTion (DURaBLE,) 
is that which is raiſed to continue a 
long while. 

ORTIFICATION (IRREGU=- 
LAR,) is that where the Sides and 
Angles are not all uniform, equi- 
diſtant, nor equal one to another. 

ForRTIFICATION (REGULAR,) 
is that which is built on a regular 
Polygon, the Sides . and Angles 
whereof are all equal; being com- 
monly about a Muſket-ſhot one 
from another. 

ForRTIFICATION (TxMORA- 
RY,) is that which is erected upon 
an emergent occaſion for a little 
time. Such are all ſorts of Works 
caſt up for the ſeiaing or maintain- 
ing of a Poſt or Paſſage; as alſo 
Circumvallations, Contravallations, 
Redoubts, Trenches, Batteries, &c. 

1. Every Place within the Forti- 
fication ought to be flanked, that 
is, ſeen {ide-ways, or defenſible from 


FOR 
the other Parts; ſo that there may 
be no Place in which an Enemy can 
lodge himſelf undiſcovered by thoſo 
that are within, and that both from 
the Front, the Sides, even from be- 
hind, if poſſible. 

2. The Fortreſs ought to com- 
mand all Places round about, and 
therefore all the Out-Works muſt 
be lower than the Body of the- 
Place. . 

3. The Works that are moſt re- 
mote from the Centre of the Place, 
ought always to be open to thoſe 
that are more near. 

4. The Angle-Flanquant, or the 
Point of the Baſtion, ought to be, 


at leaſt, of ſeventy Degrees, or as 


ſome ſay, (Mr. Vauban,] not more 
than a hundred, or leſs than ſixty. 
5. The Angle of the, Courtin 
ought never to be leſs than ninety, 
or greater than a hundred Degrees ; 
becauſe if it be larger, tis too much 
ſubje& to the View of the Enemy. 
6. The greater the Flank and De- 
migorge 1s, in proportion to other 
Things, the better, becauſe there is 


both more room to retrench in, and 
alſo becauſe there may be made re- 


tiring Flanks, which add very much 
to the Strength of a Place. 

7. The Line of Defence ought 
never to exceed point blank Muſ- 
ket · ſnot, which is about an hundred 


and twenty, or a hundred and twen- 


ty-five Fathoms. 

8. The Baſtions that are not too 

little, nor yet too exceſſively big, 
are to be preferred before others: 
and the Angle of a Baſtion ſhould 
not exceed a hundred, nor be leſs 
than ſixty Degrees. 
9. The greater the Angle that is 
made by the outward Polygon and 
the Face ſhall be, the greater is the 
Defence of the Face. 


10. Whatſoever incloſes a dura- | 


ble Fortification, muſt be either 


Flank, Face, or Courtin, built ſo 


well, that the firſt Diſcharge of the 


n err e ms — — - . 1 — 3 — — 
r ˙·. A ¹ ²˙“˙ↄieU vd go i OEMS — nyo. — < — — 8 * * — — — — — Fe — - 
p = IT - * % 9 N hot ur D <4 . * EIN — — — —— m — —— — = — — ery 6 - — — — 4 
"© SL METS ——_ I 2 1" 2 2s . 2 3 * — wth 8 — or ut a — — 4 - 
— F 2 2 . E 5 — —— 8 - + ;\ wa 6 _ 3 — + gh 8 8 8 3 — wry PF 
m— - _ — _ _—_ * a N _ £ » — 8 — LS — 3 —— l = — —_ — 
b \ I EOS n b —_— n — — =: by W CES . . 8 ; 


— 


enn — 


r ee eee eee * 
r ; L , 


© OREN b Cr EA Oe 2 


neee 

r warrcs 
71 rn 2 £ 
un, i x2 TER — 


4 * Eo bi i 
wy 1 
.- 1A 


+ 
— 
3 
— 


„ FOR 


\Cannon may not be able to pierce 


throvgh it. | 
11. Tis impoflible to fortify a 
Triangle after the common way, 
becaule the Angle of the Gorge is 
always leſs than ninety Degrees. 
12. The acuter the Angle at the 


Centre is, the Place is by fo much 


the ſtronger, becauſe it will have 
the more Sides. 5 

3. In a regular Fortification the 
Face muſt never be leſs than half 
the Cour tin; and the Faces of the 
Baition ought to be defended by the 
{mall Shot of the oppoſite Flank. 

14. Any Trenches are preferable 
to 1550 filled with Water, eſpe- 
cially in great Places, where Sallies, 
Retreats, and Succours are frequently 
neceſſary; but in ſmall For treſſes, 
Water-Trenches that cannot be 
drained are beſt, becauſe there is no 
e Sallies, Succours, Oc. 

There are many Writings u 
Fortification: Some of ns \ 
Me/der's Praxis Fortificatoria.— Les 
For tifications de Compte de Pagan. — 
£ Ingenieur parfait du Sicur de Ville. 
— Sturms Architectura Militaris 
Hypathetica.— Blondes Nouvelle Ma- 
mere de Fortier les Places. — The 
Abbe de Fay's Veritable Maniere de 
bien Fortifier de M. Vauban.— L' Iu- 

enieur Franguis.— Coborn's Nouvelle 
ae tant pour un terrain bas 
&| hupide, gue ſec & eleve. 
Alexander de Greotte's & Deonatus 
Naſellis Fortification, — Medrano's 
Ingenieur Francoiſe. —'The Chevalier 
de Saint Fulien's. Architecture Mili- 
taire.—— Landiberg's Nouvelle Ma- 
niere de Fortier % Places.—— An 
anonymous ['reatiſe in French, called 
Nauvelle Maniere de Fortifier les 
Places, tiree des Methodes du Chewa- 
lier de Ville, &c.— Ozanam's Traits 
de Fortification.— Memoires de Ar- 
tillerie de Surirey de St. Remy. 
Fo Tings, or FIBLD- Fo rs, 

are Scouces, or little For treſſes, 


Whole flanked Angles are generally 


FRA 

diſtant one from another 120 Far- 
taom; but their Extent and Figure 
are different, according to the $i. 
tuation or Nature of the Ground, 
ſome of them having whole Baſtions, 
and others only Demi-Baſtions. 
They are made uſe of only for a 
time, either to defend the — of 
Circumvallation, or *. ure {ome 
Paſſage » Or danger 2rQUS 5 
3 is a broken — 

5 ing one or more Parts, 
proportionally of any Thing di- 
vided: It conſiſts of two Numbers 
{et one over another, with a Line 
between them, as F. In all FraQtions, 
as the Numerator: is to the Deno- 


minator :: ſo is the Fraction itſelf: 


to that whole of which it is a Frac- 
tion. Hence there may be infinite 
Fractions of the fame Value one 
with another; for there may be 
infinite Numbers found, which ſhall 
have the fame Proportion one to 

1. When the Numerator is leſs 
than the Denominator, the Fraction 
is leſs than the whole, and conle- 
quently is what they call a proper 
Fraction. | 

2. But when the Numerator is 
either equal to, or greater than the 
Denominator, the Fraction is called 
impropen, becauſe tis equal to, or 
greater than the whole, Thus 4s 
equal to 1, and 4is-equal to 1, and 2. 

3- Fractions are fingle or com- 


4. Single Fractions are ſuch as 
have but one Numerator, and one 
Denominator, as Þ 8 12. 

5. Compound Fractions, or Frac- 
tions of Fractions, are ſuch as con- 


ſiſt of more than one Numerator, 
and one Denominator, as Z of + of 


3, and are always connected by the 
Word of 

6. All FraQions, whoſe Numera- 
tors and Denominators are proportio- 
nal, are equal to one another. As the 
Fractions 3, 48, 47, are all 2 
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e ſuch as 
Oc. may 
5 2+ 2 3* + þ 23 
FADED, ones, 
as there are Roots in its ? 
nator. 


Frarsts, in Fortification, are 
pointed Stakes fixed in Bulwarks 
made of Earth, on the one fide of 
the Rampart, a little below the Pa- 
rapet. Theſe Stakes, being from 
ſeven to eight foot are driven 
in almoſt half way into the Earth, 


and preſent their Points ſomewhat 


floping toward the Field. They 
ſerve to prevent Scalades and Deſer- 


don. 

Frans, is the Out Work of a 
Clock or Watch, conſiſting of the 
Plates and Pillars, and which con- 
tains in it the Wheels, and the reſt 
of the Work. 

Fagsss, a Term in Architee- 
ture. See Freeze. 

Fx BBZ R, a large Flat Member, 
which ſeparates the Architrave from 
the 3 The Word comes 
from Latin, P an Embroi- 
derer; the Freezes — frequent - 
ly adorned with Fi in Baſs- 
Relief, ſome what in — of 
Embroidery. The Freeze is ſome- 
times alſo expreſſed by the Ward 
Lopheres, from the Greek, Zoopheres 3 
it being uſual for Animals to be re- 
preſented upon it. 

FER ESsco, in Architecture, is 2 
Sort of Painting, Which is made 
upon the Plaiſtring of an Edifice be- 
fore it be dry. 

Fzlcr ro, is the Reſiſtance ari- 
ling from the Motion of one Super- 
cies upon another, and is cauſed 
by their Defe& of Slipperineſs. 

Mr. Romer and De {a Hire have 
ſhewn in the French Memoirs, that 
the Figures of the Teeth of Wheels 
ought to be Epicycloids, that fo 
their Reſiſtance may be the leaſt 
pollible. And it is a great deal of 


put in practice. 
8 Zons. 
For, in Pe 


Orthographical Projection of an 


ject upon a Net Plane. 
RONT, in Fortiſication, is what 
the French call Tanaille de Place, 
and the Face of @ Place. It is that 
which is comprehended between the 
Points of any two neighbouring Ba- 
ſions, wiz. the Courtin, and two 
Flanks, which are raiſed upon the 
Courtin, and the two Faces of the 
Baſtion, which look towards one 
F — L Perf} 
RoNT-LiNGg, in Perſpective. See 
Line of the Front 
FrxonTtisPizcs. See Portals. 
FaoxTonN, is a Part or Member 
in Architecture, which ſerves to 
compoſe an Ornament raiſed over 
Doors, Croſs — — — 
ſometimes making 
ſometimes Parts — CO" — 
alſo called Fa/tig:um by Vitruvius, 
and Pedi/ment by the French. 
FrxozsNn Zongs. See Zanes. 


Fus run, in Geometry, figni> | 


fies 2 Piece cut off, or { 
from any Body; as the Fruſtum of 
2 Pyramid or Cone, is a Part or 
Piece af chem cut off (uſually) by a 
Plane parallel to the Baſe. 

The Solidity of the Fruſtum of 


a Pyramid with a 
the Area's of the 


between them, and 
multiply ing that Sum by one Third 
Part of the Height of the Fruſtum : 
and as 14 to 11 nearly, ſo is the 
Salidity of the Fruſtum of a _ 
Pyramid, to the Solidity the: 
Fruſtum af a Cone, whoſe Diame»- 
ters at Top and Bottom, are 
to the Sides of the upper and lower 
Baſe, and Height equal. 
The following Demonſtration af 
the Theorem: above, being not to be 
S found 
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| found every where, may not be di- 
pleaſing to ſome. Let AD the Baſe 
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of the Fruſtum ABCD of a ſquare 
Pyramid be called a, the upper Baſe 


BC, 5; the Height EF, c; the 
Height E G of the whole Pyramid 


; and the Height F G of the Py- 


ramid B G C, x; thena:y::6: x. 
and as: a ay: : 6: x3; alſo a ::: 
$3 : b b x ; therefore aa: a ay: : 43 
: Bx ů; and as : 61 :: a a: bbx; 
and (dividendo) a3 —b3 ; aay—bbc 


2:63 ;aay; and ſo a —635: 4 4 


—bbc::a:y; that is, as a—b:c; 
that is, a—bx a ab 6 ＋a : a ay 
—bbx::a—b:c; that is, a—b 
x aa Þ+bb+ab:aaz—bbsx:: 
ce X a—b : 3 ; and a- x aa+ 
Bb +ab: cc a—b::acy —bbx 
: c3 that is, aa+bb+ab: cc:: 
aay—bbx: co ; that is, c X 4 4 


| bb+ab AY aay—bb c:c33 


wherefore X 42 4 ＋ 56 ＋ ab= 
aay—bbx;and 3 of the one will 
he equal to 5 of the other. But 4 
of aay—b E is equal to the Fru- 


ſtum; therefore + of c x aa - a 
will be equal to the Fruſtum. 


This may be demonſtrated otlier- 


wiſe, by ſuppoſing the Fruſtum of 


the Pyramid to conſiſt of one right- 


angled Parallelipipedon, whoſe Al- 


titude is E F, and Side of the ſquare 
Biſe BC : of four Pyramids; the 
Sides of each of whoſe {quare Baſes 


Is - 6 105g and Altiude EF; 


I 
each equal to — x ——— 
5 * 0a 


ad of four equal triangular Priſms, 


Ss 
whoſe common Altitude is BC, and 
Baſes equal right-angled "Triangles, 

- x EF, 


Fu cu, in Muſick, is ſome Part 
conſiſting of four, five, fix, or any 


Number of Notes begun by ſome 


one ſingle Part, and then ſeconded 
by a third, fourth, fifth, and fixth 
Part ; if the Compoſition conſiſts of 
ſo many, repeating the ſame, or 
ſuch-like Notes; ſo that ſeveral 
Parts follow, or come in one after 
another in the ſame manner, the 
leading Parts ſtill flying before thoſe 
that follow. | 
Fucut-DovsBLE, is when two 
or more different Parts move toge- 
ther in a Fugue, and are alternate- 
ly interchanged by ſeveral Parts. 
- For1cinovs VarovuRs, by 
ſome, are thick, impure, and ſooty 
Vapours. 5 | 
FURNITURE a Dial, are ſuch 
Lines as are drawn thereon for 
Ornament ; as the Parallels of De- 
clination, Length of the Day, Azi- 
muths, Points of the Compaſs, Ba- 
byloniſþ and Feaviſb Hours, c. 
USAROLE, is a ſmall round 
Member in Archite&ure, cut in 
form of a Collar, with ſomewhat 


Tong Beads, under the Echinus, or 


Q:arter-Round of Pillars of the Do- 
rick, Jonick, and Compoſite Orders. 

Fus, or Fus1L, of a Bomb or 
Granado- Shell, is that which makes 
the whole Powder, or Compoſition 
in the Shell, take fire, to do the 
deſigned Execution. *Tis uſually a 
wooden' Pipe or 'Tube filled with 
Wild-Fire, or ſome ſuch Compoſi- 
tion, and is deſigned to barn ſo long, 
and no longer, as is the Time of the 
Motion of the Bomb from the 
Mouth of the Mortar to the Place 
where it is to fall, which Time Mr. 
vderſon makes to be about 27 Se- 
conds ; ſo that the Fuſe mutt be 


contrived either from the Nature of 


the 


GAL 
the Wild-Fire, or the Length of the 
Pipe which contains it, to burn juſt 


FusrT, in Architecture, ſignifies 
the Trunk or Shaft of. a Column, 
being that Part comprehended. be- 
tween the Baſe and the Capital. Vi- 
truvius calls it Scapus. 

Fus x, is that Part of a Watch 
about which the Chain or String 
is wrapped, and is that whiclt the 
Spring draweth, being in form com- 
monly taper. In larger Works, 
going with Weights, . it is cylindri- 
cal, and is called the Barrel. 


—— 


* 


G. 


ABIONS, a Term in Forti- 
fication, ſignifying Baſkets 
made of Oſier-Twigs, equally wide 
at the top and bottom, about four 
Foot in Diameter, and from five 
to ſix high; which being filled 


with Earth, are ſometimes uſed as 


Merlons for the Batteries, and ſome- 
times as a Parapet for the Lines of 
Approach, when it is requiſite to 
carry on the Attacks through a 
ſtony or rocky Ground, and to ad- 
yance them with extraordinary Vi- 
N They ſerve alſo to make 

gments in ſome Poſts, and to 
ſecure other Places from the Shot 
of the Enemies, who nevertheleſs 
endeavour to ſet tbe Gabions on 


fire with pitched Faggots, to render 


them uſeleſs. 

GABLE-EN DU a Houſe, is the 
upright Triangular-End from the 
Cornice, or Eaves, to the top of 


its Roof. 


GAG E- Poi r. See Gauge- Point. 
ALLERY, in Fortification, is 

a cover'd Walk, the Sides whereof 
are Muſket-Proof, conſiſting of a 
dcuble Row of Planks lined wigh 
Plates of Tron ; the top being ſome- 
times covered with Earth or Turf, 
to hinder the EffeR of the artificial 
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Fire of the Beſieged. Theſe Gal- 
leries are frequently made uſe of in 
the Moat, already filled with Fag- 
ots and 'Bavins, to the end. that 
the Miner may approach ſafe to 


the Face of the Baſtion, when the 


Artillery of the oppoſite Flank is 


diſmounted. 


 GarDECauT, or Garp-pu- 


Cox d, is that which ſtops the Fuſy 
of a Watch, when wound up, and 
for that end is driven up by the 
String. Some call it Guard-Cock, 
others Guard-du-Gut. | 
Gavuce-PoinT-of a folid Mea- 


ſure, is the Diameter of a Circle, 


whoſe Area is equal to the ſolid 
Content of the ſame Meaſure 3 as 
the Solidity of a Wine-Gallon be- 
ing 231 Cubic Inches, (according to 


Wincheſter Meaſure;) if you con- 


ceive a Circle to contain ſo many 
Inches, the Diameter of it will be 
17.15; and that will be the Gauge- 
Point of Wine Meaſure : .and an 
Ale- Gallon containing 288 Cubic 
Inches, by the ſame Rule; the 
Gauge-Point for Ale-Meaſure will 
be 19.15. ft 
GavuGcine, is finding the Capa- 
cities or Contents of all Sorts of 
Veſſels which hold Liquids, Powders, 
Meal, Corn, &c. : 
The common Rule for finding the 
Contents of all Ale and Wine Caſks, 
is to take the Diameters at the 
Bung, and at the Head ; by which 
you may find the Areas of. the Cir- 


cle there; then you muſt take two 


thirds of the Area of. the Circle at 


the Bung, and one-third of the Area 


of the Circle at the Head, and add 
them together into one Sum, which 
Sum multiply'd by the internal 
Length of the Caſk, givesthe Content 
in ſolid Inches; which you may turn 
into Gallons, by dividing by 282 
for Ale, and 231 for Wine Gallons. 
The Writers upon Gauging are, 


Hunt, Ewerard, Douharty,  Shet- 
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tleworth, &c. 


* 


" 
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_ Gayeixnc-Rov. This Rod, 
whoſe Uſe is to find the Quantities 
of Liquors contained in any kind 
of Veſſels, is uſually made of Box- 
Wood, and confiſts of four Rules, 
each a Foot long, and about three 
Bighths of an Inch ſquare, joined 
together by three Braſs Joints 3 by 
which means the Rod is render'd 
four Foot long: when the four Rules 
are quite open'd, and about one Foot 
when they are folded together. 
1. On the firſt Face of this Rod 
are placed two Diagonal Lines, one 
for Beer, and the other for Wine; 
by means of which, the Content of 
any common Veſſel ia Beer or Wine- 
Gallons may be readily found, in 
putting the Rod in at the Bung Hole 
6f the Veſtel, until it meets the In- 
terſection of the Head of the Veſle?, 
with | the oppoſite Staves to the 
Dung hole. 

2. On the ſecond Face of this 
Rod are a Line of Inches, and the 
n which is a Line ex- 
pe avg the Areas of Circles, whoſe 
Diameters are the correſpondent 
Inches in Ale-Gallons. 

3. On the third Face are three 
Scales of Lines. The firt is for 
ünding how many Gallons there is 
in a Hogthead, when it is not full, 
Wing wd its Axis parallel to the 
Horizon. The ſecond Line is for 
the ſame Oſe as that for the Hog 
head. The third Line is to find 
how much Liquor is wanting $0 fill 
up 4 Butt when it is ſtanding. 

4. Halt way the fourth Face of 
the Gauging-Rod are three Scales of 
Lines, & ind the Liquers wanting 
in à Firkin, Kilderkin, and Barrel, 
ing with their Axes parallel to the 


Gazons, in Fortification, are 
Pieces of freſh. Earth cover'd with 
Grab, cut in form of a Wedge, 
about a Foot long, and half a Foot 
thick, to line Parepets, and che 


e, of Galleries, 
"= Wh 3 
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Gemint, one of the twelve Si 
of the Zodiac, being the third in 


order; alſo a Couſt 
Name. 
 GexnerartTinG Ling, or Fr. 
GVRE, in Geometry, is that which 
by its Motion or Revolution pro- 
duces any other Plane or Solid Fi- 
gure. Thus a Right Line moved 
any way parallel to ufelf, generates 
a Parallelogram 3 round a Point in 
the fame Plane, with one End 
falten'd in that Point, it generates a 
Cirele ; one entire Revolution of a 
Circle in the ſame Plane, generates 
the Cycloid ; the Revolution of a 
Semicirele round its Diameter, ge- 
nerates a Sphere, Cc. Sir {/eac 
Newton uſes the word. 
GENERATED, or GENLTED 
QUAaNTitY, in a very large Senſe, 
is taken for whatever is 388 
either in Arithmetic, by Multipli- 
cation, Diviton, or Extraction of 
Roots 3 or in Geometry, by the In- 


tion of that 


vention of the Contents, Areas, and 


Sides of Figures. | 

G8x83ts, in Geometry, is the 
Formation of any Plane or Solid 
Figure by the Metion of ſome Line 
or Surface, which Line or Surface 
always called the Deſeribent ; and 
that Line, according to which the 
Motion is made, is called the Di- 
regent. | 

Grocgwrtric, Egyifes any Pla- 
net or Orb that has the Earth for 
its Centre, or the ſame Centre wich 
the Earth. 

GEOCENTRLIC LATITUDE ar 
Planet, is the Angle, which a Li 
joining the Planet and the Earth, 
makes with the Line drawn perpen- 
dicular to the Plane of the E- 


2 

BOCENTREC PLACE of @ Pla- 

et, is à Point of the Echptic, to 

whach the Planet ſeen Hom the 

Earth is referred. 8 
GrodESla, Surveying, or the 


Art of meaſuring Land. 
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Grob rica Nun zs, are 
ſuch as are confidered according to 
thoſe vulgar Names or Denomina- 
tions, by which Money, Weights, ma 
Meaſures, Cc. are 2 y known, 
or particularly divided by the Laws 
and Cuſtoms of ſeveral Nations. 

GzoGcrarnical Mirz, is the 
Sea-Mile, or Minute, being one 
ſtetieth Part of a 
Circle on the Earth's Surface. 

GBeoGRAPHy, is the Science that 
teaches and explains the Properties 
_ the Earth, and — Parts 

t depend upon ntity. 

Some of os Geographical Wri- 
ters the Ancients were Pi- 
amy Pliny, Strabo, and Jab de Sa- 
97 | the Moderns we 
. Cr Heylin, Riccialus, 
Varenius, Morden, Bahaun, Echard, 
Cordon, &e. 

Gtouritical, or ALGE- 
BRAIC Cuzves, are thoſe whoſe 
Ordinates and Abſeiſſes being right 
Lines, the Nature thereof can be 


expreſſed by a finite Equation, hav- 
wg thoſe inates and Abſeiſſez 
in it. 


Geometrical Lines or Curves are 
divided wto Orders, according to 
—ů e e the 

uation, expreſſing t tion 
— the Ordinates and Abſeiſſa's, 
or according to the Number of 
Points, by which they may be cut 
by a right Line. So that a Line of 
the firſt Order will de only a right 


Line by the 
expreſſed F t£ Equatien 


: So A Laine of 
cond or quadratic Order, will be 


the Cue Seen - and Circle 
whoſe moſt general Equation is 


* * Y en TT IX. 
A Line of the third Order, is that 


whoſe Equation has three Dimen- Þ 


Hons, or may be cut by a right 
Line in three Points, whoſe moſt 


general Equation. is y* ＋ ax xy* 
TS Ee X, gr TA 


Degree of a great 


GEO 
o. A Line of the fourth 


„ is that whoſe Equation 
has four Dimenſions, or which 
be cut in four Points by a 
right Line whoſe moſt molt * general 


Equation e * r 
*g 


— 


2 
And fo on ad i* 

And a Curve of _ firſt kind 
(for a right Line is not to be rec- 
kon'd among Curves) is the fame 
with a Line of the ſecond Order ; 
and a Curve of the ſecond Order 
the ſame as a Line of the third ; 
and a Line of an infinite Order is 
that which a right Line can cut in 
an infinite Num of Points, ſuch 
as a Spiral, Quadratrix, Cycloid, the 
Figures of the Sines, Se- 
cants, and Lave which is ge- 
nerated by the infinite Revolutions 
of a Circle or Wheel. 

In each of the ſaid Equati 


tions x ĩs 
the Abſeiſs, and y a correſpondent 
Ordinate, maki any g ven Angle 
with 1 NK; &, b, e, 4. „ Ee. wen 
tities, affected with their Signs + 
and —, whereof one or more may 
be wanting, provided by ſuch De- 
fect the Line does not become one 
of = inferior Order. 

The moſt complicated or ge- 
— af —_— Lines 


of all Orders is 1” Tr K 
+ cx* dx +e x = — 
gr -L -E x „3 + Te. 


TAU + > 1 + 3 — 
pa —3 + Se. + q=0. where a 


expreſſes the Order of the Live, and 


a, &, c, d, e, g. », *, I. Ce. m., „ & 
&c. 4 conſtant Quantities, va- 
rioufly affected with the Signs + 
and —, the Number of the terms 
being the Sum ef the natural Num- 
bers deereaſing from mo to o, 


and the Number of the Co eiiciars 
S 3 


or 


——— * 


, — = 4 - , — — ——— 
* — n > — 2 = * 7 S 2 gre * . * . * k * W .. — — 4 
, on A” - * 2 p 
1 a 4 wn mm — + n 
rer " L_ — — i 
3 p wal e FRE as : 4 
er LIES > 4 AEGIS Ra ae OK — 2 1 2 
——— — . ͤ eee OD 5 toe =: — mw" le — — . Os wo ene K ; 7 
— 5 © — — * — * 1 Py — <> — 3 — 
2 l , 4 * - 
* - 7 we: 8 8 8 . . 
= 


„ Vir Te; and 
if again we ſuppoſe x = py + 
_ax+b 


2 
— — —— > i I 1 1041-199 tt 
* 


or invariable Quantities will be 


2. The general Equation y* + 
ax+b x y+cx* + d x + e=0 
of all * N the firſt kind may 
be tranſmuted into a more ſimple 


one, ſtill expreſſing them all, viz. 


K f x* + gæ 5, where æ is 
the Ordinate, x the Abſciſs, and 
Fi g. b, conſtant Quantities. For by 
extracting the Root, y will be = 
20S F 3 | 
EE vcr + a* x* + 


2 4 b & ere that is, 


ſuppoſing p==4cÞat, g=2ab-+44,- 


and r=66 +4e," it will be y= 


7 | 
2 A and 


=— „ we ſhall have * 


xs 7 and o 
5 


x + 5. 
184 when the Term fx* is af- 
firmative, the Curve expreſſed by 
the Equation & = fx* + gx ++ 
will be an Hyperbola. When the 


ſame is negative, an Ellipſis; and. 


when the ſame is abſent, a Parabola ; 

ſo that there are but three different 

Species of Curves of the firſt kind. 
When the Root of the Quantity 


in the Vinculum being Part of the 


Value of y can be extracted, the 
Locus of the given Equation will 
be a right Line. When the Terms 
* and cx* are wanting, the Curve 
1 by the Equation above 
will be an Hyperbola, when the 
Abſciſs is either an Aſymptote, or 
parallel to it, and the Ordinates are 
parallel to the other Aſymptote. 

3. If the Ordinate of a Curve be 


my to a Tangent at a Point in- 


| 
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o 
finitely diſtant, that Ordinate in the 
Equation deſining the Curve, will 
not aſcend to ſo many Dimenſions 
as the Curve; ſo that x=a expreſ- 
ſes a right Line where the Ordinate 


is of no Dimenſion. x = 75 * 
= b KN, expreſſes all Lines 


of the ſecond Order which run on 
ad infinitum. x A X yy = 
bx*bcxd-d * yo+ N= 
all Lines of the third Ger d 7" 
out to Infinity, 


* 


Ce. X = . 


eee, Ge. 


* * , Ce. + bat . 
+ I 0 2, Sc. ＋ 9. expreſſes all 


Curves that run out infinitely. 


4. The general Equation of all 


Curves of the ſecond kind may be 


tranſmuted to the four following 


particular Equations ſtill expreſſing 
them all, wiz. xy*—g=zax3þbx* 


Tex d. xy =ax3 + bx* + ox +0. 
Jy=ax3 -E! +jcx +4. and 


y=ax3+bx*+cx +4. The firſt 


of which Equations repreſents a Fi- 


gare,. having ſix hyperbolical Legs 
with three Aſymptotes, forming an 
Iſoſceles Triangle, if the Term ax3 
be affirmative. - But if the Term ey 
be abſent, the three Aſymptotes 


meet in a Point, in the Abſciſs ; and 


of theſe Curves, which Sir 7/aac 


Newton calls redundant Hyperbo- 
la's, there are nine different Species 


without Diameters; twelve with but 
one Diameter ; two with three Dia- 
meters; nine with three Aſymptotes, 
converging to a common Point. But 
when ax3 is negative, the Figure 
expreſſed by that Equation will be 
a defective Hyperbola ; of which 
there are ſix different Species, hav- 
ing but one Aſymptote, and only 
two hyperbolical Legs, running out 
contrary ways ad infinitum. the 
2 „„ 4 


and generally 


* = bea, 


- * — 9 „ 


8 
n the firſt and prin- 


cipal Ordinate; and when the Term 
ey is not abſent, the Figure will 
have no Diameter; but if abſent, it 


will have one Diameter. And of 


theſe latter, there are ſeven different 
Species.— If the Term ax3 be 
abſent, but S* not, the Figure ex- | 
PREY. Legs to one Aſymptote,. 


preſſed by the Equation remaining 


will be a parabolical Tad pak 


having two hyperbolical Legs to 
one Alymptote, and two paraboli- 
cal Legs converging one and the 
ſame way. And when the Term ey 
is abſent, the Figure will have but 
one Diameter ; but when not, it 


will have no Diameter. And of this 


latter there are four different Spe- 
cies, according to Sir Jaac Newton. 

In the firft Caſe of the Equation, 
when the Terms ax?, bx*, are 


wanting, that is, when the Equa- 
tion becomes xy ey c Ad, it 


expreſſes a Figure conſiſting of three 
Hyperbola's oppoſite to one ano- 


ther, one lying between the parallel 


Aſymptotes, 'and the other two 
without, having three Aſymptotes, 


one of which is the firſt and princi- 


pal Ordinate, and the other two 
are parallel to the Abſciſs, and e- 
qually diſtant from it; or elſe two 
oppoſite Hyperbola's without the 


Aſymptotes, and a Serpentine Hy- 
perbola between them; there being 


four different Species of theſe Curves 
called by Sir {aac Newton, the 
Hyperboliſme of an Hyperbola. 
When the Term cx* is negative, 
the Figure expreſſed by the k ua- 
tion x3* Þey= —cx* +4, is a 
Serpentine Hyperbola, having only 
one Aſymptote, being the principal 
Ordinate, or elſe a conchoidal Fi- 
gure ; there being three different 
Species of theſe 7 rw; called by 
Sir 1/aac Newton the Hyperbolijme 
of an Ellipfis. : TIS 

When the Term ex is abſent, 
the Equation e + e y==4 expreſſes 
two Hyperbolas, not lying in the 


„an“ 


7 ; % 


—— 
oppoſite Angles of the Aſymptotes. 
but in the adjacent Angles; there 
being two different Species of theſe 
Curves, called by Sir aac Newton, 
the Hyperboliſme of a Parabola. 

The ſecond Caſe of Equations, 
Vis. xy =ax3 ETS +0, 
expreſſes a Figure having two hy- 


eing the principal Ordinate, and 

two parabolical Legs. 1 
The third Caſe of Equations yy== 

ax3 dbx* cx +4, expreſſes a 


Figure having two parabolical Legs 


running out contrary ways; and of 
theſe there are five different Species. , 
Sir Jaac Newton calls them Di, 
verging or Bell-form Parabola's, 
See more concerning them under the 
Word Parabola Diverging. 
The fourth Caſe of Equations 
+8 x* cx +4, expreſſes 
a Parabola with contrary Legs, vix. 
the Cubical Patabola. * _ | 


4. Thus, according to Sir 1/aac” 


Newton, there are but 72 Species of 
Lines of the third Order. But Mr. 
Sterling afterwards found out four. 
more Species of redundant Hyper- 

bola's; and I myſelf two more of 

the deficient Hyperbolas expreſſed 
by the . Equation x yy Tex 
＋ 4. When bx*þcx+d=0 has' 
two unequal negative Roots, and 


two. equal negative Roots; ſo that 


in reality there are 78 different Spe- 


cies of Lines of the third Order. 


5. How the ſeveral Equations for 
all Lines of the third Order when 
the Ordinates are parallel 'to an A- 
ſymptote, may be tranſmuted into 


the four particular Equations above 


mentioned, is elegantly enough 
ſhewn by Mr. Sterling in his 1/14+ 


ftratio Tractatus D. Newtoni d E. 


numeratione Linearum tertii Oxdinis; 
The ſame is done by Mr. Nichol 
too, in the Memoires de ] Academie 
Royale de Sciences, Anno 1728. but 


triflingly long and tedious. Altho' 


J have ſaid that the Lines of the 
84 third 
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_ third Order conſiſt either of hyper- 
bolical or parabolical Parts, yet 
ſome of them have beſides, Ovals 
belonging to them, either ſeparate 
from the infinite Legs, or joining 


to them; they have alſo double 
Points, which make a part of the 


Curve, and other notable Diſtinc- 
tions, as may be ſeen in Sir Jſaac 
Newton's Enumeration of theſe 
Lines, where you have their Fi- 
gures as well as the Qualifications 
of the ſeveral Equations expreſſing 
each different Species, chiefly ariſing 
from the n expreſſing the 
Value of the Ordinate y in the 
Terms of the Abſciſs x ; giving no 
Ordinate, as often as that Value is 
the Square Root of a negative 

uantity, or Part of that Value; an 
infinitely ſmall Ordinate; a finite 
one; or an infinitely great one: for 
Example, in the firſt Caſe of Equa- 
tions x * —ep=ax3 +bx* +cx 


+4,-it will, be found by extract- 
ing the Root that y = — 1 8 


xy 


| V ax* +b x Te Þ+ax+i ee; 
; pu * 


ſo chat y will be poſſible as often as 
ar -E TS ++ dx A ee is 
affirmative, and impoſſible when the 


ſame is negative: And the Number 


of Times that this can happen will 
appear from the Deſcription of a 
biquadratical Parabola, whoſe Ab- 
ſeiſs is x, and Ordinate ax*+bx3 4- 
cx ,- IXTAZee. . 

Mr. Sterling in the Treatiſe afore- 
ſaid has ſhewn how to find the Fi- 
gures and ſeveral Species of theſe 
Curves. by throwing the Value of 
the Ordinate y into an infinite Series, 
which certainly is a very ſhort and 

eneral 2 of doing the thing; 
ut at the ſame time is both diffi- 
cult, unnatural, and obſcure; and 
more eſpecially to ſuch who are not 
well verſed in the Doctrine of Se- 


=” 
ries's. And this, no doubt, made 
Mr. Nicho/, in the Memoires above 
related, give a Specimen of perform- 
ing the Baſineſs by finite Equations ; 
and fince him, I myſelf have wrote 
a little Treatiſe, ſhewing almoſt by 
Inſpection not only how the ſeveral 
Species of thoſe Curves ariſe from 
the previous Deſcription of other 
Curves (whoſe Abſciſs is x, and 
Ordinate the whole Value of y, -or 
Part, of that Value) but alſo the 
manner of finding any Number of 
Points through which they muſt 
paſs, and that after a way the moſt 
ſimple and natural the thing ſeems 
to admit. 

6. Sir 1/aac Newton tells us, that 
Curves may be generated by Sha- 
dows. He ſays, if upon an infinite 
Plane illuminated from a lucid Point 
the Shadows of Figures be project- 
ed; the Shadows of the Conic Sec- 
tions will be always Conic Sections: 
thoſe of the Curves of the ſecond 
kind will be always Curves of .the 
ſecond kind; thoſe of the Curves 
of the, third kind will be always 
Curves of the third kind; and fo 
on ad infinitu n. I | 

And like as a Circle by projecting 
its Shadow generates all the Conic 
Sections, ſo the five diverging Pa- 
rabola's by their Shadows will. - 
nerate, and exhibit all the reſt of 
the Curves of the ſecond kind : and 
ſo ſome of the moſt ſimple Curves 
of the other kinds may be found, 
which will form, by their Shadows 
upon a Plane, projected from a lucid 
Point, all the reſt of the Curves of 
that ſame kind. But as Sir 1/aac 
Newton has neither demonſtrated 
what he here ſays, nor has parti- 
cularly ſhewn how his Curves of the 
ſecond Order may be derived from 
the Shadows of the diverging Para- 
bola's, you have in the French Me- 
moires a Demonſtration of this, and 
a Specimen of a few of the Curves 
of the ſecond Order, which may be 

e generated 
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by a Plane's cutting a 


| done or Solid formed from the 


Motion of an infinite right Line 
along a diverging Parabola (having 


an Oval) always paſſing thro* a 
given or fixed Point above the Plane 


of that Parabola. 


by the Motion 
Angles; but a good commodious 
Deſcription by a continued Motion 
of thoſe Curves which have no dou- 


ble Point is (by Sir aac Newton) 


ranked amongſt the moſt difficult 
Problems. | 


As nobody before Sir J/aac News. 


ton ever did, or I believe could, give 


the Figures, various Species, and 


principal Properties of the Curves 
above the Conic Sections, (altho* in 
the Preface to De Witts's Elementa 
Linearum Curvarum, à _ Treatiſe 
upon the Curves of the ſecond Or- 
er was promiſed) ; ſo it is my firm 
belief, that no one after him will 
be able to enumerate the ſeveral 
different Species, and exhibit the 
Figures of. the Curves of the third 
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9. x3 
10. * e 
If it be ſo difficult to underſtand 


> x 


the Nature, Properties, and Num- 


ber of the Curves of the ſecond and 
third Kinds, how much more ſo 
muſt it be to attain to a glimpſe 
of that infinite Number and Variety 
expreſſed by the Equations of the 
ſucceeding higher Dimenſions ? And 
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again, what an infinite Increaſe of 
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Order, of which I imagine there 
are ſome thouſands, not ſo much by 
reaſon of the Difficulty of the 
thing, as the want of Inelination to 
ate it. Four or ſive Years a 
was very fond of this Buſineſs, and 


have now by me ſome hundreds of 
Mr. Mac-Laurin, in his Orga- 
nica Geometria, ſhews how to de- 
ſcribe ſeveral of the Species of 
* Curves of the ſecond Order, eſpe- 
_ cially thoſe having a double Point, 
of right Lines and 


the Curves of the third Order; 
but finding the Number behind ſtill 
very great, my Inelination | 
to abate, till at length I grew quite 
tired of the Work; and laid it a- 
ſide. The Abb Bragelonge in the 
French Memoires of the Royal Aca- 
demy, has given a Diſcourſe upon 
ſome of the Curves of this Order, 


which is both long and tedious, and 


very far ſhort of a compleat Trea- 
tiſe on this Subject; and at the End 
he promiſes an Enumeration of the 
ſeveral Species of theſe Curves. 
But ſince 


* 


ax Le 


Difficulty will ariſe in apprehending 
the Nature of the infinite - infinite 
Number of Curves which do not 
lie in the ſame Plane? When one 
duly conſiders this, it muſt be con- 
feſſed that the moſt ſkilful and pene- 
trating Mathematician poſſible, may 

really 
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really be faid to know little or no- 
thing at all concerning the Nature | 
of 6 ever is extended, fo far as it is ſuch ; 
otherwiſe think. — Thoſe who have 
2 mind to ſee how far this Doctrine 
has been advanced, with 4 to 

ers, a8 
well as thoſe of the firſt and ſecond 
Orders, may conſult Mr. Mac- 


urve Lines, however he may 


Curves of the higher 


Laurin's Organica Geometria, and 


Mr. Braikonridge's Exercitatio Geo- 
metrica de Curwvarum Deſtriptione. 541 


All geometrical Lines of the odd 
Order, vis. the third, fifth, ſeventh, 
Se. have at leaſt one 
on infinitely ; becauſe all Equations 
of the odd Dimenſions have at leaſt 
one real Root. But vaſt Numbers 
of the Lines of the even Orders are' 
only Ovals; amongſt which there 
are ſeveral having very pretty Fi- 


gures, ſome being like fingle Hearts, 


others double ones, others in figure 
of Fiddles, others again ſingle Knots, 
double Knots; c. 

- 'Two geometrical” Lines of any 
Order will cut one another in as 
many Points as the Number ex- 
preſſes, which is produced by the 
Multiplication of the two Numbers 
expreſſing thoſe Orders. And Mr. 
Braikonridoe, in the Preface to his 
Treatiſe aforeſaid, ſays, Mr. George 
Campbell, now Clerk of the Stores 


at Woolwich, has got a neat Demon- 


ſtration of the ſame, which he hopes 
he will publiſh. „ 
GeoMBgBTRICal PLang. See 
Plane. N 
GEOMETRICAL PROGRES- 
s 10N, or PROPORTION. See Pro- 


: greſſion. 


GEOMETRICAL SOLUTION of 


2 Problem, is when the Thing is 


ſolved according to the Rules of 
Geometry, and by ſuch Lines as 
are truly geometrical, and agreeable 
to the Nature of the Problem. 
EOMBTRECPLACE, or Locus. 
See Locus. a | 
G EQMETRY, originally gnihes, 


running 


G FO © 
the Art of Meaſyring 
but it is now the Science of what 


that is, of Lines, Superficies, and 
Sn” EST r 
GBeomETRyY, as related by 
Proclus, had its firſt "rife in Hype, 
where the Vi annually overflow 
ing the Country, and covering it 
with Mud, obliged Men to diſtin- 
uiſh their Lan 
y the Conſideration of their Fi- 
ok} and to be able alſo to mea - 
ure the Quantity of them, and to 
know how to plot it, and lay them 
out again in their juſt Dimenſions, 
Figure, and Proportion; after which, 
tis likely a farther Contemplation 
of thoſe Draughts and Figures 
helped them to Fifhover many ex- 
cellent and wonderful Properties be- 
longing to. them, which Speculation 
continually was improving, and is 
ſtill to this very day. But the Geo- 
metry of the Ancients was contain'd 
within narfow- Bounds, as well as 
their other Mathematical Specula- 
tions, for it only extended to right 
Lines and Curves of the firit kind, 
or Order; whereas now Lines of 
infinite Orders are received in Geo- 
„ © a 
Geometry is divided into Specu- 
lative and Practical: The former 
treating of the Properties of Lines 


and Figures; ſuch as Fuclid's Ele- 


ments, Apollunius s Conics, &c. And 
the latter ſhews. how to apply theſe 
Speculations to Uſe in Lit | 

Plato thought the word Geometry 

a very ridiculous Name for this 
Science, and ſubſtituted in its place 
the more- extenſive Name of Men- 
ſuration; and after him, others 
ave it the Title of Pantometry. 
ut this is too ſcanty ; for. it not 
only enquires into, and demonſtrates 
the Quantities of Magnitudes, but 
alſo. their Qualities, vis. Species, 
Figures, Ratio's, Poſitions, Tranſ- 
formations, Deſcriptions, Di —_ . 
OW 


the Earth? 


one from another 
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how to find their Centres, Diame- Tarrice/lius, in his Opera Geometrica. 


ters, Tangents, Aſymptotes, Curva- | 
tures, c. ſome ſay it is the Science 
of enquiring, inventing, and demon- 
ſtrating all the Affections of Mag- 
nitude: And Proclus calls it the 
Knowledge of Magnitudes and Fi- 
gures, and their Lamitations ; alſo 
of their Ratio's, Affections, Poſitions, 
and Motions of every kind. 
The Writings upon Geometry 
are very numerous; ſome ſpecula- 
tive, and others practical. A- 
mongſt the former are the well 
known Elements of Fuclid, firſt 
wrote by him in Greet more than 
2009 Years ago; but in theſe later 
Ages tranſlated into various Lan- 
guages.  Orontius Finaus, Anno 
1530, publiſhed a Commentary up- 
on the firſt fix Books; and ſo did 
Janes Peletarins, Anno 1557. Ni- 
colas Tartaglia alſo publiſhes about 
the ſame time a Commentary upon 
all the 15 Books. After which 
Clavius did the like. 
There is a Greek Commentary 
upon Fuclid's firſt Book by Procius : 
As alſo thoſe of Campanus and 
Theon, upon the whole Books. There 
are alſo Commandine's, Dee's, Schu- 
belius's, Herlinus's, Daſypadius's, 
Ramus's, Herigan's, Barraw's, Ta- 
quet's, Dechales's, Furmer's, and 
Scarborough's Euclid, with many o- 
thers too many to. mention here. 
There are many modern Writers 
of the Elements of Geometry, as 
well as Fuclid; ſuch as Borellus, 
Pardies, Arnald, Sturmy, Lamy, Po- 
hynier, Marchetti, Wolfius, &c. A- 
mongſt thoſe who have exceeded 
Euclid in the Elementary Geome- 
try, we have Archimedes in his 
Treatiſes of the Sphere: and Cy/inder, 
of the Dimenſion: of the Circle, of 
Conoids and Spheraids, of $S pirals 
and the Quadrature of the Parabola. 
— Kepler, in his Nova Stereometria 
Doliorum Vinariorum.— Cawvalerius, 
in his Geometria {ndivijiviliam.— 


- 
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iviani, i his Divinationes Ges- 


metricæ in quintum Librum Apa. 
lonii Pergei adbuc defideratum.— 


Theodgſius, in his Spherics.—Serentus, 


in his Sectiaa of the Cone and Cylin- | 
der.— Gr Se. Vincent, in his 
Juadratura Circuli; and many o- 


thers. Add to theſe Dr. Barra s 


Geometrical Ledtures.— Bullialdut s, 
Schoaten's, and Dr. Gregary's Exer- . 
citationes. Geametrice.— De Bally's - 
Treatiſe de Proportione harmanica.— | 


La Lowera's Geometria weterum pe 


mota:—  Viviant's Exercitatio ' 


thematica.— Herberſtein's Dietome 
Circulorum.— Palmas Exercitatio- 
nes in Geometriam.— | 
Sefione Rationis. The Writers upon 
Practical Geometry, are Clawins, 
Mallet, de la Hire, Taquet, Ozanam,. 
MWolfius, and many others, which I 


{hall omit to mention. | 


G:rBB0vs, is a Term uſed in re- 
ference- to the enlighten'd Parts of 
the Moon, while ſhe is moving from 
Full to the firſt Quarter. = from 
the laſt Q to the Full again ; 
for all that time the dark Part ap- 


ears 
light on bunched out, convex or 
gibbous. 


GiRDERs, in Architecture, are. - 


the ldrgeit Pieces of Timber in a 
Floor. Their Ends are uſually fa- 
ſten'd into the Summer or Breaſt- 
Summers, and the Joiſts are framed 
1n-at one end to the Girders. No 
Girder ſhould lie leſs than ten Inches 


into the Wall, and their Ends ſhould 


be laid in Lome, &c. 

Given, is a Word often uſed in 
Mathematics, and ſignifies ſome- 
thing which is . ſuppoſed to be 
known, Thus, if a Magnitude 
be known, or that we can find an- 
other equal to it, they ſay tis a 
given Magnitude. If the Pohtion 
of any thing be ſuppoſed as known, 
they ſay, given in Poſition. Thus 
if a Circle be actually deſcribed up- 

on 
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horned and falcated, and the 
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on any Plane, they ſay, its Centre 
is given in Poſition; its Circumfe- 


rence is given in Magnitude; and 


its Diameter is given, but the Cir- 


cle not actually deſcribed. If the 
Eind or Species of any Figure be 
given, they ſay, given in Species: 
between any two 


f the Ratio 
Quantities is known, they are ſaid 
to be given in Ratio. 


-GLacrs, a ſloping Bank in For- 
tiſication. It ſigniſies a very gentle 
particularly the Rhumb- Lines, being 


Steepneſs; but is more eſpecially 
taken for that which rangeth from 


the Parapet of the cover d Way, to 


the Level on the ſide of the Field. 


Gros, the ſame as Sphere. 
When a Globe has all the Parts 


of the Earth and Sea drawn or de- 
lineated on its Surface, like as on a 
Map, and placed in their natural 


Order and Situation, it is called an 


artificial terreſtrial Globe. 


But if upon the Superſicies there- 


of, be painted the Images of the 
Conſtellations, and the fixed Stars, 
with the Circles of the Sphere, it 
is called an artificial cæœleffial 
Globe. n | T7 GASES \ 
Both theſe Globes, in order to 


ſhew the Nature of the Sphere, and 


reſolve Aſtronomical and Geogra- 
phical Problems, are fitted and 


| moveable in Braſs Meridians, and 


theſe Meridians are ſet in Notches 
made in broad wooden Circles re- 
preſenting the Horizon. | 
 GLoBuULaR'CHART,1Is a Name 
ven to a Repreſentation of the 
urface, or ſome Part of the Sur- 
face of the terraqueous Globe upon 
a Plane, wherein the Pafalle Is of La- 
titude are Circles nearly cor centric ; 
the Meridian's Curves ber ding to- 
wards the Poles, and the Rhumb- 
Lines alſo Curves. 
ay Chart is valuable upon this 


the Circle both in Poſition and Mag- 
nitude. But a Circle may be given 
in Magnitude only; wy when only 


... no 
account, vi. that the \Diftances 
between Places upon the Rhumb 


are all meaſured by 
Scale of equal Parts, and the Di- 
ſtance of any two Places in the 
Arch of a great Circle; is nearly 


repreſented in this Chart by a 


ſtraight Line; and ſo, if Land-Maps 
were made according to this Pro- 
jection, they would, in my opinion, be 
better than thoſe that are made any 
other ways whatſoever. But this 
Chart will never be of ſo excellent 
Uſe to Seamen, as Mercator's; be- 
cauſe the Meridians, Parallels, and' 


all Carves in the Globular Chart, but 
ſtraight Lines in that of Mertator; 
ſtraight Lines are vaſtly more eaſy 
to draw and manage than Curves, 
eſpecially ſuch as the Rhumb- Lines 
on the Globular Chart are. 
This Projection is not new, but 
on the contrary very ancient”; for 
it is mentioned by Ptolemy in his 
Geography ; as alſo by Blundewill, in 
his Exerciſes. | AS" TIO 
 Gnomon, in a Parallelogram, is 
a Figure made of the two Comple- 
ments, together with either of the 
Parallelograms about the Diagonal ; 
- in the Ivor A'B, the 
nomon is +x+ 2+N, or 
F 


K 1 | 
| Gxomon, in Dialling, is the 
Style, Pin or Cock of any Dial, 
whoſe Shadow ſhews the Hour. 
The Gnomon of every Dial repre- 
ſents the Axis of the World. 
| GnomoNIic PROJECTION of the 
Sphere, is the Repreſentation of the 


Circles of the Sphere, upon a Plane 


that touches the Sphere, or elſe on 
| one 


the ſame 


GOR 


on one that does not cut it, the Eye. 
being ſuppoſed in the Centre of the 


Sphere. 7 5 
In this . (which all 
Plane Sun-Dials may be ſaid to be 


of, from whence it derives its Name, 
viz, from Gnomonics, or Dialling,) 
all the great Circles of the Sphere 
are repreſented by — t Lines, of 
an indeterminàte Length. All leſſer 
Circles, parallel to the Plane of 
Projection, will be Circles ; and all 
leſſer Circles, oblique to the Projec- 
tion-Plane, will be either Parabola's, 
Ellipſes, or Hyperbola's, according 
to their different Obliquity. 


Gnomonics. The ſame with 
Dialling. E 

Gol EN NUMBER. See Cycle 
of the Moon. 


If 1 be added to the Year, and 
the Sum. be divided by 19, the Re- 
mainder, after Diviſion, is the Go/- 
den Number. YT 

GoLpen Rur. See Rule of 
Three. | 

Gorcs, GuLLa, or NECK, in 
Architecture, is the narroweſt Part 
of the Tuſcan or Doric Capitals, 
lying between the Aſtragal, above 
the Shaft of the Pillar, and the An- 
nulets. It is alſo a kind of concave 
Moulding, larger, but not ſo deep 
as a Scotia, which ſerves for Com- 
partments, &c. | 

Gonk, in Fortification, is the 


Entrance of the Platform of any 


Work. 

Goko k, in all other Outworks, 
is the Interval betwixt the Wings 
on the Side of the great Ditch. But 
it ought to be obſerved, that all the 
Gorges are deſtitute of Parapets; 
becauſe, if there were any, the Be- 
ſiegers, having taken poſſeſſion of a 
Work, might make uſe thereof, to 
defend themſelves from the Shot of 
the Place; ſo that they are only 
fortified with Palliſadoes, to prevent 
a Surprize. 


GorGe of a Baſtion, is nothing 


* 


DR  - "SR 
elſe but the prolonging of the Cour- 
tines from their Ang with Flanks, 
to the Centre of the Baſtion where 
they meet; but when the Baſtion is 


flat, its Gorge is a right Line, 
which terminates the Diſtance com- 


prehended between two Flanks, 
© GoRGE of the Ravelin, or of a 
Half-Moon, is the Space contained 
between the Extremities of the two 
Faces on the Side of the Place. 
GoTH1c (or Mond ER) Arcul- 
TECTURE, is that which is far re- 
moved from the Manner and Pro- 
portions of the Antique, having its 
Ornaments wild and chimerical, and 


its Profiles incorrect. However, it 


is oftentimes 8 "ry ſtrong, and 
appears very rich and pompous, as 
par denlarty in ſeveral Enghþ Ca- 
thedrals. This manner of Building 
came originally from the North, 
whence it was brought by the Goths 
into Germany, and has ſince been 
introduced into other Countries, 


GRANADO, is a little hollow 


Globe, or Ball of Iron, or other 
Metal, about two Inches and a half 
in Diameter, which being filled with 
fine Powder, is ſet on fire by the 


means of a ſmall Fuſee, faſtened to 


the Touch-Hole: As ſoon as it is 
kindled, the Caſe flies into many 
Shatters, much to the Damage of 
all that ſtand near. Theſe Grana- 
does ſerve to fire cloſe and narrow 
Paſſages, and are often thrown with 
the Hand among the Soldiers, to 
diſorder their Ranks; more eſpe- 
cially in thoſe Poſts where they ſtand 
thickeſt, as in Trenches, oubts, 
Lodgments, &c. | 
Gravity, is that Force by 
which Bodies are carried, or tend 
towards the Centre of the Earth. 
Gravity (AB5SOLUTE,) is the 


whole Force by which any Body 


tends towards the Centre of the. 

Earth. 
' Gravity (ACCELERATE,) is 
the Force of Gravity confider'd, as 
| growing 
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growing greater, the nearer it is to 
the attracting Body or Point. 
-- Gravity (RELaT1vE,) is the 
Exceſs of the Gravity in any Body, 

above the ſpecific Gravity of a Fluid 
it is in. e "ag 

GRAVTHTAT ION, is a Preſſure that 
a Body, by the Force of its Gravity, 
exerts on another Body under it. 
1. All Bodies are mutually heavy, 
or gravitate mutually towards each 
other; and this Gravity is propor- 
tional to the Quantity of Matter; 


and at unequal Diſtances it is in- 


verſly, as the Square of the Diſtance. 
And ſo the Sun and Planets mutually 
ravitate towards each other; the 
tellites of Jupiter and Fupiter; 


the Satellites of Saturn and Saturn; 


and the Moon and the Earth. 
2. On the Surfaces of Bodies that 
are Spherical and Homogeneous, 
the Gravities will be in the Ratio 
compounded of the Denfities and 
the Diameters. 5 

3. If a Body be placed in a 
Sphere that is Homogeneous, Hol- 


low, and every where of the ſame. 


Thickneſs, it has no Gravity, let it 
be placed where it will. St 
4. In an homogeneous Sphere, 
Gravity decreaſes in coming towards 
the Centre, in the direct Ratio of 

e Diſtance from the Centre. 

5. By Gravity all Bodies deſcend 
towards a Point, which either is, 
or is very near to the Centre of 
Magnitude of the Earth and Sea, 
about which the Sea forms itfelf into 

| ſpherical Surface; and the Pro- 
* of the Land, conſidering 
the Bulk of the Whole, differ but 

inſenſibly therefrom. 8 
6. This Point or Centre is fixed 
within the Earth, or at leaſt hath 
been ſo ever ſince we have any au- 
thentic Hiſtory. For a Conſequence 
of its Shifting, tho? never ſo little, 
ould be overflowing of the low 

nd on that Side of the Globe to- 
yards which it approacked, _ 


tics 


7. In all Places equi-diſtant from 
the Centre of the Earth; the Force 
of Gravity is nearly equal. | 

8. Gravity equally affects all Bo- 
dies, without regard to their Bulk, 
Figure, or Matter; ſo that abſtract- 
ing from the Reſiſtance of the Me- 
dium, the moſt compact and looſe, 
the greateſt and fmalleſt Bodies 
would deſcend equal-Spaces in equal 
Times, as appears from the quick 
Deſcent of very light Bodies in the 
exhauſted Receiver. 5 

9. There are various Opinions of 
Philoſophers concerning the Cauſe 
of Gravity; but the moſt probable 
is, that of a very ſubtle Fluid, 
which encompaſſes the Earth and 
Air, that freely pervades the Pores 
of all Bodies: For the Endeavours 
of ſuch a Fluid to detrude all earthly 
Bodies from it, together with ſome 
other Properties, may make all Bo- 
dies move towards the Centre of the 


Earth: And that there is ſuch a 


Fluid, is ſhewn by Experiments. 
10. Sir Jaac Newton, in his Op- 
the laſt Edition, propoſes the 
following Queries concerning that 
ſubtle Medium, which is the Cauſe 
of the Gravity and Attraction of 
Bodies. | 
t. If in two large tall Cylindrical 
Veſlels of Glaſs inverted, two little 
Thermometers be ſuſpended, ſo as 
not to touch. the Veſſels, and the 
Air be drawn out of one of theſe 
Veſſels, and theſe Veſſels thus pre- 
pared be carried out of a cold 
Place into a warm one, the Ther- 
mometer in vacuo will grow warm 
as much, and almoſt as ſoon as the 
Thermometer which is not in va- 
cuo; and when the Veſſels are 
carried back into a cold Place, the 
Thermometer in vacuo will grow 
cold almoſt as ſoon as the other 
Thermometer, Is not the Heat of 
the warm Room conveyed through 
the Vacuum by the Vibrations of 
a much ſubtler Medium than Air, 
f which, 


ceding al ways from 


4 * 


GNA 
which, after the Air was drawn 
out, remained in the Vacuum ? 
And is not this Medium the ſame 


with that Medium by which Light 
is refracted and reflected? and by 


whoſe Vibrations Light communi- 


cates Heat to Bodies, and is put into 
Fits of eaſy Reflexion and ea 

Tranſmiſſion? And do not the Vi- 
brations of this Medium in hot Bo- 


dies contribute to the Intenſeneſs 


and Duration of their Heat? And 
do not hot Bodies communicate their 
Heat to contiguous cold ones, by 
the Vibrations of this Medium, pro- 
pagated from them into cold ones ? 
And is not this Medium exceedingly 
more rare and ſubtle than the Air, 
and exceedingly more elaſtic and 
active? And doth it not readily per- 
vade all Bodies? And is it not (by 


its elaſtic Force) expanded through 


all the Heavens? _ 

2. Doth not the Refraction of 
Light proceed from the different 
Denſity of this Ætherial Medium 
in different Places, the Light re- 
the denſer 
Parts of the Medium? And is not 
the Denſity thereof greater in free 
and open Spaces, void of Air, and 
other groſſer Bodies, than within 
the Pores of Water, Glaſs, Cryſtal, 


Gems, and other compact Bodies? 


For when Light paſſes through 
Glaſs, or Cryſtal, and falling-very 
obliquely upon the farther Surface 
thereof, is totally reflected, the 
total Reflection ought to proceed 
rather from the Denſity and Vigour 
of the Medium without, and be- 


yond the Glaſs, than from the Ra- 


rity and Weakneſs thereof. 

3. Doth not this Etherial Me- 
dium in paſling thro' Water, Glaſs, 
Cryital, and other compact and 
denſe Bodies into empty Spaces, 
grow denſer and denſer by degrees, 
and by that means refract the Rays 
of Light not in a Point, but by 


bending them gradually in Curve- 


6 24. 


Lines? And doth not the gradual 
. Condenſation of this Medium ex-. 
tend to ſome Diſtance from the Bo- 
dies, and thereby cauſe the Infle- 


xions of the Rays of Light, which 
aſs by the Edges of denſe Bodies, at 
me diſtance from the Bodies. 

4. Is not this Medium much rarer 


within the denſe Bodies of the Sun, 
Stars, Planets, and Comets, than in 


the empty Celeſtial Spaces between 
them? And in paſſing from them to 


yu Diſtances, doth it not grow 
denſer and denſer perpetually, and 


thereby cauſe the Gravity of thoſe 
great Bodies towards: one another, 
and of their Parts towards the Bo- 
dies; every Body endeavouring to 
go from the denſer Parts of the 
Medium towards the rarer ? For if 
this Medium be rarer within the 
Sun's Body than at its Surface, and 
rarer there than at the hundredthPart 
of an Inch frem its Body, and 
rarer there than at the fiftieth Part 
of an Inch from its Body, and rarer 


there than at the Orb of Saturn; 1 


ſee no reaſon why the Increaſe of 
Denſity ſhould ſtop any where, and 
not rather be continu'd through all 
Diſtances from the Sun to Saturn, 
and beyond. And though this In- 
creaſe of Denſity may at great Di- 
ſtances be exceeding flow, yet, if the 


elaſtic Force of this Medium be ex- 


ceeding great, it may ſuffice to im- 
pel Bodies from the denſer Parts of 
the Medium towards the rarer, with 
all that Power which we call Gra- 
vity. And that the elaſtic Force of 
that Medium is exceeding great, 
may be gathered from the Swiftneſs 
of its 8 Sounds move 
about 1140 Engliſb Feet in a Second 
of Time, and in ſeven or eight 


Minutes of Time they move a- 
bout one hundred Exgliſs Miles. 


Light moves from the Sun to us in 
about ſeven or eight Minutes of 
Time, which Diltance is about 
70000000 R Engliſb Miles; ſuppoſing 
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che horizontal Parallax of the Sun 


to be about 12 ſec. And the Vi- 
brations or Pulſes of this Medium, 


that they may cauſe the alternate 
Fits of eaſy Tranſmiſſion and eaſy 
Reflexion, muſt be ſwifter than 


Light, and by conſequence above 
700000 Times ſwifter than Sounds. 


And therefore the elaſtic Force of 


this Medium, in proportion to its Den- 
fity, muſt be above 700000 x 700000 
(that is above 490000000080) Times 
greater than the elaſtic Force of the 
Air, is in proportion to its Denſity. 
For the Velocities of the Pulſes of 


elaſtic Mediums are in a ſubdupli- 


cate Ratio of the Elafticities and the 
Rarities of the Mediums taken to- 
gether. | . | i 
5. As Attraction is ſtronger in 
ſmall Magnets than in great ones, in 
proportion to their Bulk; and 
Gravity is greater in the Surfaces 
of ſmall Planets than in thoſe of 
t ones, in proportion to their 
Balk q and ſmall Bodies are agitated 
much more by electric Attraction 
than great ones; ſo the Small- 
neſs of the Rays of Light may con- 
tribute very much to the Power of 
the Agent, by which they are re- 
fracted. And ſo, if any one ſhould 


ſuppoſe that Ether (like our Air) 


may contain Particles, which en- 
deavour to recede from one another, 
(for I do not know what this E. 


ther is,) and that its Particles are 


exceedingly ſmaller than thoſe of 
Air, or even thoſe of Light : The 
exceeding Smalineſs of its Particles 
may contribute to the Greatneſs of 
the Force, by which thoſe Particles 
may recede from one another, and 
thereby make that Medium ex- 
ceedingly more rare and elaſtic than 
Air, and by conſequence excecdingly 
leſs able to reſiſt the Motions of Pro- 
jectiles, and e more able 
to preſs upon groſs Bodies, by endea- 
vouring to expand itſelf. 


6. May not Planets and Comets 


R A 
and all groſs Bodies, perform their 
Motions more freely, and with leſs 
Reſiſtance in this Ethereal Medi- 
um, than in any Fluid, which fills 
all Space adequately, without leav- 
ing any Pores, and by conſequence 
is much denſer than Quickſilver or 
Gold? And may not its Reſiſtance 
be ſo ſmall, as to be inconſiderable? 
For inſtance, if this Ether (for ſo I 


will call it) ſhould" be ſuppoſed 


00000 Times more elaftic than our 
Air, and above 700000 Times more 
rare, its Reſiſtance ' would be above 
600000000 Times leſs than Water: 
And ſo ſmall a Reſiſtance would 
ſcarce make any ſenſible Alteration 
in the Motions of the Planets in ten 
thouſand Years. If any one would 


aſk how a Medium can be ſo rare, 


let him tell me how the Air, in the 
upper Parts of the A tmoſphere, can be 
above an hundred thouſand thouſand 
Times rarer than Gold ? Let him 
alſo tell me how an electric Body 
can, by Friction, emit an Exhala- 
tion ſo rare and ſubtile, and yet ſo 
potent, as by its Emiſſion to cauſe 
no ſenſible Diminution of the Weight 
of the electric Body, and to be ex- 
eee through a Sphere, whoſe 
iameter is aboye two Feet, and 
yet to be able to agitate and 

up Leaf-Copper, or Leaf-Gold, at 
the Diſtance, of above a Foot from 
the electrie Body? And how the 
Effluvia of a Magnet can be ſo rare 
and ſubtile, as to paſs through a 
Plate of Glaſs, without any Reſiſ- 
tance, or Diminution of their Force, 
and yet fo potent, as to turn a 

magnetic Needle beyond the 
Glaſs ? : 7225 
7. Is not Viſion performed chief - 
ly by the Vibrations of this Me- 
dium, excited in the bottom of the 
Eye, by the Rays of Light, and 
opagated through the ſolid, pel- 
ucid, and uniform Capillamenta of 
the optic Nerves into the Place of 
Senſation? And is not Hearing per- 
formed 


formed by the Vibrations either of 
this or ſome other Medium, excited 
in the auditory Nerves by the Tre- 


mors of the Air, and propagated 


through the ſolid, pellucid, and uni- 


form Capillamenta of thoſe Nerves 
into the Places of Senſation; and ſo 


of the other Senſes. 
8, Is not animal Motion perform- 
ed by the Vibrations of this Me- 


dium, excited in the Brain by the 
Power of the Will, and propagated ' 


from thence through the ſolid, pel- 


| lucid, and uniform Capillamenta of 
the Nerves into the Muſcles, for 
contracting and dilating them? I 
ſuppoſe that the Capillamenta of the 


Nerves are each of them ſolid and 
uniform, that the vibrating Motion 
of the Ethereal Medium may be 
propagated along them from one 
End to the other uniformly, and 
without Interruption; for Obſtruc- 
tions in the Nerves create Palſies. 
And that they may be ſufficiently 
uniform, I ſuppoſe them to be pel- 
lucid, when viewed ſingle, tho' the 
Reflections in their Cylindrical Sur- 
faces may make the whole Nerve 
(compoſed of many Cepillatnenta) 
appear opake and white; for Opa- 
city ariſes from reflecting Surfaces, 
ſuch as may diiturb and interrupt 
the Motions of this Medium. 

9. The Parts of all homogeneal 
hard Bodies, which fully touch one 
another, ſtick together very ſtrong- 


ly: And for explaining how this 


may be, ſome have invented hooked 


Atoms, which is begging the Que- 
ſtion; and others tell us, that Bo- 


dies are glued together by reſt, that 
is, by an occult Quality, or rather 


by nothing ; and others, that they 


ſtick together by conſpiring Motions, 
that is, by relative Reſt amongſt 
themſelves, I had rather 1 5 
from their Coheſion, that their 
Particles attract one another by 
ſome Force, which, in immediate 


Contact, is exceeding ſtrong, and at 


AR, 
ſmall Diſtances performs the Chy- 
mical Operations of Fermentation, 
Se. and reaches not far from 
the Particles with any - ſenſible. 
Effect. 150 

10. All Bodies ſeem to be com- 
poſed of hard Particles; for os 
therwiſe Fluids would not con- 
11. Even the Rays of Light ſeem 
to be hard Bodies, 

12. Now if compound Bodies are 
ſo very hard, as we- find ſome of 
them to be, and yet are very porous, 
and conſiſt of Parts, which are on- 
ly laid together, the ſimple Par- 
ticles which are void of Pores, and 
were never yet divided, muſt be 
harder; for ſuch hard Particles be- 
ing heaped up together, can ſcarce 


touch one another in more than a 


few Points; and therefore muſt be 
ſeparable by a much leſs Force than 
is requiſite to break a ſolid Particle, 
whoſe Parts touch in all the Space 
between them, without any Pores 
or Interſtices to weaken theit Co- 
heſion. And how ſuch very hard 


Particles, which are only laid to- 


gether, and touch only in a few 
Points, can ſtick together, and that 
ſo firmly as they do, without the 
Aſſiſtance of ſomething which cauſes 
them to be attracted or preſs'd to- 
wards one another, is very difficult 
to conceive. . 

13 The fame thing I infer alſo 
from the cohering of two. poliſhed 
Marbles in wacuo, and from the 


ſtanding of Quickſilver in the Baro- 
meter at the Height of fifty, fixty, 
or ſeventy Inches, or above, whett- 


ever it is well purged of Air, and 
carefully poured in, ſo that its Parts 
be every where contiguous, both to 
one another, and to the Glaſs, The 
Atmoſphere by its Weight preſſes 
the Quickfilver into the Glaſs, to 
the Height of twenty-nine or thirty 
Inches: And ſome other Agent 
raiſes it higher, not by preſſing it 
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„ 
into ihe Glaſs, but by making its 
Parts ſtick to the Glaſs, and to one 


another; for upon any Diſcontinua- 


tion of Parts, made either by Bubbles, 
or by ſhaking the Glaſs, the whole 
Mercury falls down to the Height of 
twenty-nine or thirty Inches. 

14. Moreover, if two plain po- 
liſhed Plates of Glaſs (ſuppoſe two 
Pieces of a poliſhed Looking-Glaſs) 
be laid together, ſo that their Sides 
be parallel, and at a very ſmall 
Diſtance from one another, and 
then their lower Edges be dipped 
into Water, the Water will riſe up 
between them; and the leſs the Di- 
ſtance of the Glaſſes is, the greater 
will be the Height to which the 
Water will riſe. If the Diſtance be 
about the hundredth Part of an 
Inch,” the Water will riſe to the 
Height of about an Inch; and if 
the Diſtance be greater or leſs in 
any Proportion, the Height will be 
reciprocally proportional to the Di- 
ſtance, very nearly : For the attzac- 
tive Force of the Glaſſes is the ſame 
whether the Diftance between them 
be greater or leſs, and the Weight of 
the Water drawn up is the ſame, if 
the Height of it be reciprocally pro- 
portional to the Height of the 
Glaſſes. And, in like manner, Wa- 


ter aſcends between two Marbles, 


poliſhed plain, when their poliſhed 
Sides are parallel, and at a very 


little Diſtance from one another: 


And if ſlender Pipes of Glaſs be 
dipped at one End into ſtagnating 


Water, the Water will riſe up with- 


inthe Pipes, and the Height to which 


it ariſes will be reciprocally propor- 
tional to the Diameter of the Ca- 


vity of the Pipe, and will be equal 


to the Height to which it riſes be- 
-tween two Planes of Glaſs, if the 
Semi-Diameter of the Cavity of the 
Pipe be equal to the Diſtance be- 
"tween the Planes, or thereabouts. 
And theſe Experiments ſucceed after 
the ſame: manner in wacuo, as in the 


. 


.. % 
open Air, (as hath been tried be- 
fore the Royal Society,) and there- 
fore are not influenced by theWeight 
or Preſſure of the Atmoſphere. 

15. If two plain poliſhed Plates 
of Glaſs, three or four Inches broad, 
and twenty or twenty-five long, be 
laid, one of them parallel to the 
Horizon, the other upon the firſt, 
ſo as at one of their Ends to touch 
one another, and contain an Angle 
of about ten or fifteen Minutes, and 
the ſame be firſt moiſten'd on their 
inward Sides, with a clean Cloth, 
dipped into Oil of Oranges, or Spi- 
rit of Turpentine, and a Drop or 
two of the Oil or Spirif be let 
fall upon the lower Glaſs at the o- 
ther End; fo ſoon as the upper 
Glaſs is laid down upon the lower, 
ſo as to touch it at one end as a- 
bove, and to touch the Drop at the 
other end, making with the lower 
Glaſs an Angle of about ten or fif- 
teen Minutes, the Drop will begin 
to move toward the Concourſe of 
the Glaſſes, and will continue to 
move with an accelerated Motion 
till it arrives at that Concourſe of 
the Glaſſes; for the two Glaſſes at- 


tract the Drop, and make it run 


that way towards, which the At- 


traction inclines. And if, when the 


Drop is in motion, you lift up that 
End of the Glaſſes where they meet, 
and towards which the Drop moves, 
the Drop will aſcend between the 
Glaſſes, and therefore is attracted. 
And as you lift up the Glaſſes more 
and more, the Drop will aſcend ſlow- 
er and ſlower, and atlength reſt, be- 
ing then carried downward by its 
Weight, as much as upwards by the 
Attraction. And by this means you 
may know the Force by which the 
Drop is attracted at all Diſtances 
from the Concourſe of the Glaſſes. 
156. There are therefore Agents in 
Nature able to make the Particles of 
Bodies ſtick together by very ſtrong 
Attractions. And it is the Buſineſs of 
Re expe- 
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experimentalPhiloſophy to find them 


out. 6 


GREAT BEAR. See Ur/a Major. 
GREAT CIRCULAR SALLING, 
is the manner df conducting a Ship 
in; or rather E near the Arch 
of a great Circle, that paſſes through 
the Zenith of the two Places from 
whence, and to which ſhe is Bound. 
GREAT CIRCLEs of the Globe or 
Sphere, are thoſe whoſe Planes paſſing 
through the Centre of the Sphere, d1- 
vide it into two equal Parts or He- 
miſpheres : of which there are fix 
drawn on the Globe, vis the Me- 
ridian, Horizon, Equator, Ecliptic, 
and the two Colures. Which lee.” 
GREGORIAN YEAR. The new 
Account, or new Style, inſtituted 
upon the Reformation of the Kalen- 
dar, by Pope Gregory XIII. (from 
whom it takes the Name) in the 
Year 1582. Whereby ten Days be- 
ing taken out of the Month of Oc- 
* the Days of their Months go 
always ten Days before ours: As 
ſor inſtance, their eleventh is our 
firſt Day. Which new Style or 
Account, is uſed in molt Parts be- 
yond the Seas; and 1s call:d from 
Pope Gregory, the Gregorian Account. 
GRENADO. See Grenado- Shel. 
GrRounD-PLAaTEs, in Archi- 
tecture, are the outermoſt Pieces of 
Timber, lying on or near the 
Ground, and tramed into one ano- 
ther with Morteſſes, and Tennons 
of the Joiſts, the Summer and Gir- 
ders; and ſometimes the Trimmers 
for the Stair- Caſe and Chimney-way, 


and the Binding-Joiſts. 


GUuERITE, in Fortification, is a 
ſmall Tower of Wood or Stone, 
placed uſually on the Point of a 
Baſtion, or on the Angles of the 
Shoulder, to hold a Centinel, who 
is to take care of the Ditch and to 
watch out againſt a Surprize. 


Gul, or Gul I ET. See OE. 
phagus. ; 


Gur Be, in Architecture, the ſame 
as Gorge, | 


— 


GUN 

Sor, in Geography, is fuch a 
Part of the Ocean, as runs up into 
the Land, thro” narrow Paſſages, or 
Streights; as the Gulf of Florida, 
in America; the Arabian Gulf; or 
Red. Sea in Africa ; the Perſſan Gulf 
in 4/fa; the Gulf of Venice, or the 
Adriatic Sea in Europe. | 
GuNTER's-LINE, or the Line of 
Numbers, is the common Line of 
Numbers, invented by Mr. Gunter, 


a Profeſſor of Geometry at Greſbam- 


College, It is only the Logarithms 
laid off upon ſtraight Lines ; and its 
Ule is for performing Operations of 
Arithmetic, by means of a Pair of 
Compaſles, - or even without, by 
ſliding two of theſe Lines of Num- 
bers by each other. — 
_\GuNnTER's QUADRANT, is Aa 
Quadrant of Wood, Braſs, &c. being 
partly a Stereographical Projection 
upon the Plane of the EquinoRtial, 
the Eye being in one of the Poles, 
where the 'I'ropic, Ecliptic, and 


Horizon, are Arches of Circles; 


but the Hour-Circles are all Curves 
drawn by means of the ſeveral Al- 
titudes of the Sun for ſome particu- 
lar Latitude every Day in the Year. 
The Uſe of this Inſtrument, is to 
find the Hour of the Day, the Sun's 
Azimuths, c. and the other com- 
mon Problems of the Globe; as 
alſo to take the Altitude of an Ob- 
ject in Degrees: But theſe Quadrants, 
as commonly fold by Initrument- 
Makers, are but of very little uſe, 
on account of their Inaecuracy, and 
the ſmall Radius they are made to. 
They may indeed ſerve Country- 
Fellows to tell what 1s a-clock to 
half an Hour, or a Quarter perhaps ; 
as likewiſe to amuſe their ignorant 
Neighbour s. 

ote, This Quadrant is by no 
Means ſo good as Collini's, in find- 

ing the Hour of the Day. 
GuNnTER's-SCALE, uſually calbd 
by Seamen the Gunter, is a large 
plain Scale, with the Lines of ar- 
T0 tfiiial 
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tificial Sines, Tangents, and verſed 
Sines, laid off upon ftraight Lines 
on it, ſo contrived to a Line of 
Numbers upon it, that by means 
of this Scale, and a pair of Com- 
paſſes, all the Caſes of plain and 
ſpherical Trigonometry may be 
ſolv'd tolerably exact, and conſe- 
2 all Queſtions in Naviga- 
tion, Dialling, c. may be work' d 


by it. 


The Name 6f this Scale is from 


the firſt Inventer Mr. Gunter. It 


is now commonly put upon Sec- 
tors, being there call'd Artificial 
Lines. Ido 
- GuTTE, or Droes, in Archi- 
tecture, are certain Parts in figure 
of little Bells, which being fix in 
Number, are placed below the Tri- 
lyphs, in the Architrave of the 
oric Order. Theſe are thus named 
from their Shape, reſembling the 
Drops of Water, that having run 


along the Triglyphs, ſtill hang un- 


der 


the Cloſure between the Pil- 


H. 


TTALF- MOON, in Fortiſica- 
tion, is an Out-Work having 
only two Faces, forming together a 
Saliant-Angle, which is flank'd by 
ſome Part of the Place, and of the 


other Baſtions. 


 Hatiy-Moons are ſometimes 
raiſed before the Courtains, when 


the Ditch is a little wider than 


it ſhould be; and they are much 
the ſame as Ravelins, only the 


Gorge of the Half-Moon is made 


bending in, like a Bow, and moſt 


commonly covers the Point of a 
ſtion; whereas Ravelins are placed 


before the Courtain; but they are 


defective, as being not well flank'd. 
' HaALF-TANnGENT, See Scale. 
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W 
tain Meteor, in figure of a bright 
Circle, encompaſſing the Sun, Moon, 
or a Star, eſpecially the Moon. 

Theſe Hale do ſometimes ap- 
pear colour 'd, like the Rainbow : 
And Sir 1/aac Neauton, in his O 
ticks, gives a Hint at their Solution ; 
where . he ſhews that they ariſe 
from the Sun, or Moon's ſhining 
through a thin Cloud, conſiſting of 
Globules of Hail or Water, all of 
the ſame ſize. _ 

HaRrMoNICAL, er Mus1Cal 
PrRoPoRTION, Three or four 
Quantities are ſaid to be in an 
Harmonical Proportion ; when in 
the former Caſe, the Difference of 
the firſt and ſecond ſhall be to the 
Diff-rence of the ſecond and third, 
as the firſt is to the third; and in 
the latter, the Difference of the firſt 
and ſecond to the Difference of the 
third and fourth,as the firſt is to the 
fourth : For Example, 2, 3, and 6, 
are harmonically proportional : For 
I: 3:: 2: 6. If proportional Terms 
in the former Caſe are continu'd, 


there will ariſe an harmonical Pro- 


greſſion. 


If there be three Quantities in an 


harmonical Progreſſion, the Diffe- 
rence between the ſecond and twice 
the firſt, is to the firſt, as the ſe- 
cond is to the third. Alſo the Sum 
of the firſt and laſt is to twice the 
firſt, as the laſt is to the middle 
one. | 

If there be four Quantities in 
an harmonical Proportion, the Dif- 
ference between the ſecond and 
twice the firſt, 1s to the firſt, as the 


third to the fourth. 


Harmony, is an agreeable or 
Pleaiant Union between two or 
more Sounds, continuing together 
at the ſame Time. | 

_ Hzap-ANncLEs. See Ang les. 

Hear, in à hot Body, is the A- 
gitation of the Parts of the Body, 
and the Fire contained in it; by 


which Agitation a Motion is pro- 
1 duced 
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HE A | 
duced in our Bodies, exciting the 
Idea of Heat in our Minds ; and 
Heat, in reſpe& of us, is only that 
Idea; and in the hot Body is no- 
thing but Motion. 

Hear, in all Bodies, is a Motion 


that may be infinitely diminiſh'd, 


and there may be ſuch a Motion, 
tho! it be not Enſible to us, becauſe 
often we cannot diſcover any thing 
of Heat. 0 
1. No Heat is ſenſible to us, un- 
leſs the Body that acts upon our 
Organs of Senſe has a greater De- 
gree of Heat than that of our Or- 
gans. . 
2. The Heat of a Body is not in 
proportion to the Quantity of Fire. 


3. Several heated Bodies will be- 


come lucid, if their Heat be in- 
creaſed. | TT: 
4. Heat may be ſo increaſed, that 
in ſome Bodies the Attracting Force 
is overcome by the Repelling Force; 
and in this Caſe the Particles fly 
from each other, and acquire an E- 
laſtick Force, ſuch as the Particles 
of Air have. | | | 
5. The Equinoctial Heat of the 
Sun, when he becomes Vertical, is 


as twice the Square of the Radius. 


6. Under the Equinoctial, the 
Heat of the- Sun is as the Sine of 
the Sun's Declination. | 
7. In the Frigid Zones, when the 
Sun ſets not, the-Heat is as the Cir- 
cumference of a Circle into the 
Sine of the Altitude : Theſe Aggre- 
gates of Warmth are as the Sines of 
the Sun's Declination; and at the 
ſame Declination of the Sun, they 
are as the Sines of the Latitudes; 
and generally they are as the Sines 


of the Latitudes into the Sines of 


the Declination. 

8. The Equinoctial Day's Heat 
is every where as the Co- ſine of the 
Latitude. 


9. In all Places where the Sun 


ſets, the Difference between the 
Summer and Winter-Heats, when 


H E A 


the Declinations are contrary, is e- 
qual to a Circle into the Sine of 
the Altitude at Six, in the Summer- 
Parallel, and conſequently thoſe 
Differences are as the Sines of La- 
titude into, or multiplied by the 
Sines of the Declination. 

10. The Tropical Sun under the 
Equinoctial has of all others the 
leaſt Force under the Pole: It is 
greater than any other Day's Heat 
whatſoever, being to that of the E- 
quinoctial, as g to 4. 

. 11. The Heat of the Sun for any 
ſmall Portion of Time, is always 
as a Rectangle, contain'd under t 

Sine of the Angle of Incidence of 
the Ray, producing Heat at that 
Time. 8 

12. From the following Table, 
and theſe Properties of the Sun's 
Heat, we may have a general Idea, 
of that Part of Heat that ariſes fim- 
ply from the Preſence of the Sun. 


The Table ſbewing the Quantity of 
Heat to every 10th Degree La- 
" titude. | | 


— — 
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| Sun in | Sun in | Sun in | 
an wry SW. Y. | 
| © | 20000 | 18341 | 18341 | 
19 | 19696 | 20290 | 15334 F 
20 | 18797 | 21737 | 13100 | 
30 | 17321 | 22651 [10124 
40 | 15321 23048 6944 
'5o | 12855 | 22991 | 3798 | 
60 | 10000 | 22773 1075 
70 6840 23543 000 | 
80 | 3473 | 24075 HOO 
go } OOCO 2528 000 } 


But the different Degrees of Heat 
and Cold in differing Places, de- 
pend in a great meaſure upon the 
Accidents of the Neighbourhood of 
high Mountains, whoſe Height ex- 
ceedingly chills the Air brought by 
the Winds over them ; and of the 
Nature of the Soil, which varioufly 
retains the Heat, particularly the 
| T3 ; Sands, 


Sand, which in A#&ica, Arabia, and 
generally where ſuch ſandy Deſarts 
are found, do make the Heat of the 
Summer incredible to thoſe that 


have not felt it. 


HeciRra, a Term in Chronolo- 
gy, ſignifying fthe Epocha, or Ac- 
count of Time uſed by the Arabians 
and Turks, who begin their Com- 
putation from the Day that Maho- 
met was forced to make his Eſcape 
from the City of Mecca, which hap- 
pen'd on Friday Fuly 16. A. D. 622. 
under the Reign of the Emperor 
Heraclius. TE | 

HeicnarT of a Figure. See Alti- 
i 
HEI of the Pole, See Alti- 
tude of the Pole. 

HELIACAL RISINo, is when a 
Star, having been under the Sun- 
Beams, gets out ſo as to be ſeen a- 
gain. | 
HELItACAL-SETTING of a Star, 


is when it, by the near Approach 


of the Sun, firſt becomes inconſpi- 
cuous. This is reckon'd in the 
Moon, but at ſeventeen Degrees di- 
ſtance, or'thereabouts ; but in other 
Stars, *tis as ſoon as they get di- 
ſtant, or come near the Sun by the 
ſpace of a whole Sign. | 
HELIICE Major and Minor ; 
the ſame with Ur/a Major and Mi- 
non. | | ö 
-HeLicoid PARABOLA, or the 
PARaBOLIC SPIRAL, is a Curve 
which ariſes from the Suppoſition 
of the Axis of the common 4}o//o- 
nian Parabola being bent round in- 
to the Periphery of a Circle, and 
is a Line then paſſing through the 
Extremities of the Ordinates, which 
do now converge towards the Cen- 


7 


tre of the ſaid Circle. 
© 1. Suppoſe the Axis of the com- 
mon Parabola to be bent into the 
Periphery of the Circle BDM, then 
the Corte BF GNA which paſſes 
through the Extremities of the Or- 
Gina: CF, DG, which converge 


towards the Centre A of the Circle, 
is what is call'd the Helicoid, or Spi- 
ral Parabola. 


2. If the Arch BC, 2s an Ab- 


ſeiſſe, be called x; and the Part C E 
ef the Radius, as an Ordinate to it 


be called y; then the Nature of 
this Curve will be expreſs'd by 1 
=yy; ſuppoſing / equal to the 
Latus Rectam of the Parabola. | 
 AEL1Cos0PHY, is the Art of 
delineating all Sorts of Spiral Lines 
in Plano. « {6 | 
HEeLliocEnTRTIC PLACE of 2 
Planet, is that Point of the Ecliptic 
to which the Planet, ſeen from the 
Sun, 1s referred, and is the ſame as 
the Longitude of the Planet ſeen 
from the Sun. N38 
- HeL1ioscores, are a ſort of 
Teloſcopes fitted fo, as to look on 
the Body of the Sun without Of- 
fence to the Eyes. IO © 
1. Becauſe the Sun may be ſeen 
through colour'd Glaſſes without 
Hurt to the Eye ; therefore, if the 
Object and Eye-Glaſſes of a Tele- 
{cope be made with colour'd Glaſs, 
as Red and Green, and equally co- 
lour'd and pellucid, that Teleſcope 
will become a Helioſcope. | 
2. But Mr. Huygens only uſed a 
plain Glaſs blacked at the Flame of 


a Lamp or Candle on one Side, and 


placed between the Eye-Glais and 
the Eye, and that will anſwer the 
Defign of an Helioſcope very well. 
" HEL1sPHERICAL LINE, is the 

25 | 5 Rhumb- 


a Figure that hath eleven Sides, and 


„ 
Rhumb-Line in Navigation; and is 
ſo called, becauſe on the Globe it 
winds round the Pole ſpirally, and 
fill comes nearer and nearer to it. 
See more of this under Rhumb- Line. 

HELIx, in Geometry, is the 
ſame as Spiral. Which ſee. 

HEMISPHERE, is the Half of 
the Globe or Sphere, when 'tis ſup- 
poſed to be cut through the Centre 
in the Plane of one of its greateſt 
Circles. 'Thus the Equator divides 
the 'Terreſtrial Globe into the Nor- 
thern and Southern . Hemiſphere ; 
and the Equinoctial, the Heavens af- 
ter the ſame Manner. 

1. The Centre of Gravity of a 
Hemiſphere, is five Eighths of the 
Radius diſtant from the Vertex. 

2. The Horizon alſo divides the 
Earth into two, Hemiſpheres, the 
one light, and the other dark, ac- 
cording as the Sun is above or be- 
low that Circle. 

3. Alſo Maps or Prints of the 
Heavens, Conttellations, &c. paſted 


on Boards, are ſometimes called 
Hemiſpheres, but uſually Plani- 
ſpheres: | 


4. The Writers of Optics prove, 
That a Glaſs - Hemiſphere unites 
the Parallel Rays at the Diſtance 
of a Diameter and one Third of 


| a Diameter from the Pole of a 


Glaſs. | 
_HemiToNE, in Muſic, was what 
we now call an Half-Note. 
HENDECAGON, in Geometry, is 
as many Angles. | 
 Henpgcacon,. in Fortification, 
is taken for a Place defended by 
eleven Baſtions. 
HENIOChHUs, one of the Nor- 
thern Conſtellations. See Auriga. 
HeyTAGoN, in Geometry, is a 
. i of ſeveral Sides and Angles; 
and is called a Regular Hepta- 
Lon, if thoſe Sides and Angles be e- 
qual, Ts 
HEPTAGON, in Fortification, is 


HET 


taken for a Place that bath ſeven 
Baſtions for its Defence. L 
HsyTAncuLaR FigGues, in 
Geometry, is that which conſiſleth 
of. ſeven Angles. 
 HeR185S0N, in Fortification, is a 
Beam armed with a great Quanti- 
ty of ſmall Iron Spikes or Nails, 
having their Points outward, and is 
ſupported by a Pivot, upon which 
it turns, and ſerves inſtead of a Bar- 
rier to block up any Paſſage. They 
are frequently placed before the 
Gates, and more eſpecially the Wie- 
ket-Doors of a Town or Fortreſs, 
to ſecure thoſe Paſſages which muſt 
of neceſſity be often opened and 
ſhut. 5 Fl 
HERMETICAL SEALING, or 
HERMES SEAL, or to ſeal or flop 


«i any Glaſs hermetically, is to heat 
t 


e Neck of the Glaſs till it be juſt 
ready to melt, and then with a 
Pair of hot Pinchers to pinch or 
cloſe it together. f | 
 HermirTan, is the Name of a 
dry North and North-Eaſterly Wind. 
which uſually blows on the Coaſts 


of Guinea in Africa; but ſometimes + 


it blows alſo from other Points. 
Herse, in Fortification, is a 
Lettice, or Portcullice, made in the 
form of a Harrow, and beſet with 
many Iron Spikes. It is uſually 
hung by a Cord faſten'd to a Mou- 
linet, which 1s cut in caſe of a Sur- 
prize; or when the firſt Gate is bro- 
ken with a Petard, to the End that 
the Herſe may fall, and flap up 
the Paſſage of the Gate, or other 
Entrance of a Fortreſs. 'Theſe Her- 
ſes are alſo often laid in the Roads 
to incommode the March, as well of 
the Horſe as of the Infantry. 
HERSILLON, in Portification, 
is a Plank ſtuck with Iron Spikes, 
for the ſame Uſe as the Herſe. 
HeETERODRoOWUs VECTIS, or 
LEAVER, in Mechanics, is that 
where the Hypomochlion is placed 


between h Power. and the Weight 3: 


4 and 
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and where the Weight is elevated 


by the Deſcent of the Power, and 
contrariwiſe. 8 


HztTEROGENEAL NUMBERs,are 


mix d Numbers, conſiſting of whole 
ones, (or Integers,) and of Frag- 
tions. . 

HE TE®ROGENE ar, SURDS, are 


ſuch that have different Radical 


Signs ; a Van, bb, vg, v 18, 
2E. 88 \ 
If the Indexes of the Powers of 


the Heterogenecus Surds be divided 


by their greateſt common Diviſor, 
and the Quotients be ſet under the 
Dividends ; and thoſe Indexes be 
multiplied croſswiſe by each other's 
Quotients'; and before the Products 
be ſet, the common Radical Sign 
, with its proper Index; and if 


the Powers of the given Roots be 
involved alternately according to 


the Index of each other's Quotient, 
and the common Radical Sign be 
prefix'd before thoſe Products, then 
will thoſe two Surds be reduced to 
others, having but one common Ra- 
dical Sign. L w-reauce: 

4 > z 
Laa and 93. 

4 

2) Vaa (266. 
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3 4 
Sbb Saaaa. 
HEeTEZROGENEAL Lion, by 
Sir 1/aac Newton, is ſaid to be that 
which conſiſts of Rays of different 


— 


Degrees of Refrangibility: Thus, 


the common Light of the Sun or 
Clouds is heterogeneal, being a Mix- 
ture of all ſorts of Rays. 
HRTEROOCENEOUSPARTICL ES, 
are ſuch as are of different Kinds, 


Natures, and Qualities, of which 


generally all Bodies conſiſt. 

Hg rER OSI, in Geography, 
are ſuch Inhabitants of the Earth as 
have their Shadows falling but one 


een re 


„ 

Way; as thoſe who live between 
the Tropicks and Polar Cireles, 
whoſe Shadows at Noon in North 
Latitude, are always'to the North- 
ward, and in South Latitude to the 
Southward. OS 
_ Hexacnorp, a certain Inter- 
val or Concord of Muſic, common- 
ly called a Sixth; and is twofold, 
viz. the Greater and Leſſer, * 
The greater Hexachord is com- 
poſed of two greater Tones, two 
leſſer Tones, and one greater Semi- 
Tone, which are five Intervals ; but 
the leſſer Hexachord conſiſts only of 
two greater Tones, one leſſer Tone, 
and two greater Semi-Tones. 

The Proportion of the former, in 
Numbers, is as 3 to 5 ; and that of 
the latter, as 5 to 8. | 
_ Hszxacox,in Geometry, is a Fi- 


gure of fix Sides and Angles; and if 


thoſe Sides and Angles be equal, tis 
called a Regular Hexagon. 

The Side of every Regular Hex>- 
gon' inſcribed in a Circle, is equal 
in Length to the Radius of that 
Circle. | 

As 1 is to 1.672, ſo is the Square 
of the Side of any Regular Hexa- 
gon to the Area thereof nearly. 

HEXAHEDRON, one of the Pla- 
tonic Bodies, is the ſame as the 
Cube, being a regular Solid of fix 


equal Sides or Faces. 


HexasTYLE, anantient Butld- 


ing, which had fix Columns in the 


Face before, and fix alſo behind, 
and is the ſame with the Pſeudodip- 
teron. STE 

Hiy-Rooe, in Architecture, is 
ſuch a Roof as hath neither Gable- 
Heads, Shred-Heads, nor Jerkin- 
Heads. Theſe Hip-Roofs, by ſome, 
are called Italian Roofs. | 


 Hieeevs, or EQuinvs, à Co- 
met which ſome will needs have to 
reſemble a Horſe. But the Shape 
of this kind of Comet is not always 
alike, as being ſometimes Oval, and 
ſometimes imitating a — 
2 ve 5 9 _ . ts 
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Its Train, in like manner, is ſome- 
times ſpread from the Front or 


Fore- Part; and at other Times ſrom 


the Hinder-Part: Therefore they 


are diſtinguiſhed into Fguinus Bar- 


batus, Equinus Quadrangularis, and 


 Equinus Ellipticus. 7 


- Hives, in Architecture, are thoſe 


Pieces of Timber which are at the 
Corners of a Roof. They are a 


good deal longer than the Rafters, 
becauſe of their oblique Pofition, for 
they are level at every Angle. 


 Hikevs, a fixed Star, the fame 


with Capella. | 

. H1srevs, a Name given by ſome 
to a Sort of a Comet encompaſied 
by a kind' of Mane, ſeeming to be 
rough and hairy, by reaſon of its 
Rays appearing like Hair. It is al- 
3 1 without any Train or 


Hon irs, are a ſort of ſmall Mor- 
tars from ſix to eight Inches dia- 
meter: Their Carriages are like 
thoſe of Guns, only much ſhorter. 
They are very good for annoying 
the Enemy at a diſtance with 
ſmall Bombs, which they will throw 
two or three Miles; or in keeping 
of a Paſs, being loaded with Car- 
touches. ha 

- Hottow-Towss, in Fortifi- 
cation, is a Rounding made of the 
Remainder of two Brizures, to join 
the Curtain to the- Orillon, where 
the ſmall Shot are play'd, that they 
may not be ſo much expoſed to the 
View of the Enemy. 
HonocENTRIC. The ſame with 
Concentric. | 

HomopromMus VET, or LEa- 
VER, is one where the Weight is in 
the middle between the Power and 
the Fulcrum, or the Power in the 
middle between the Weight and the 
Fulcrum. 2 | | 

HomocGENnEtaAL, ſignifies of the 
ſame Kind or Sort, or that which 
differs not in Nature, Cr. The ſame 
with Homogengous. © © 


HOR 


 Homocrenear NuUMBRRS, are 
thoſe of the ſame Nature and Kind. 

HoMOGBENEAIL SURDs, are ſuch 
as have one common Radical Sign; 


2 2 3 3 
as Ya, JB, or , or s, J. 
HoMoOoENEOUS PAR TIC RSõ, are 
ſuch as are all of the ſame Kind, 


Nature, and Properties; as the Parts 


of pure Water, of meer Earth with- 
out Salt in it, or the Parts of the 


- finer Metals; ſuch as Gold, Silver, 


Sc. Tis uſed in 3 to He- 
terogeneous; which ſee. 
HOoMOGENEATL LI HT, is that 
whoſe Rays are all of one Colour, 
and Degree of Refrangibility, with- 


out any Mixture of others. See 


Colours. | _ 

HomMnGENEUM Cour ARA io- 
N1s, by Vieta, is the abſolute Num- 
ber in a Quadratic, or Cubic, &c. 
Equation ; and thisNumber always 


poſſeſſeth one Side of the Equation, 


/ 


and is the Product of the Roots 


multiphed into. one another. 
HomoLocous Sipes or An- 
GLES of two Figures, are thoſe that 
keep the ſame Order from the Be- 
ginning in each Figure ; as in the 
two ſimilar Triangles ABC, DEF,. 


WR - F 
the Sides AC, DF; AB, DR; 
BC, EF; as alſo the Angles A, D; 
B, E; C, E, are Homologous. 
Hoor- WREEL. See Detent- 
Wheel. 5 
Hoktazon, is that great Circle 
which divides the Heavens and the 
Farth ao rk eee or Hemi- 
ſpheres, diſtinguiſhing the Upper 
m the Lower. — either "ig 
ſible- or Apparent, or the Rational 
or True Horizon. n 
1. 
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1. The Senſible or True Horizon 


1s that Circle which limits our. 


Light, and may be conceived to be 
made by ſome great Plane, or the 
Surface of the Sea. 

2. It divides the Heavens and 
Earth into two Parts ; the one light, 
and the other dark; which are 
ſometimes greater or leſſer, accor- 


ding to the Condition of the Place, 


£ 
3. It determines the Rifing and 
Setting of the Sun, Moon, or Stars 
in any. particular Latitude ; for 
when any one of theſe appears juſt 
at the Eaſtern Part of the Horizon, 
we ſay it riſes ; and when it doth 
ſo at the Weſtern Part, we fay it 
ſets. And from hence alſo the Al- 
titude of the Sun or Stars is ac- 


counted, which is their Height above 


the Horizon. 

 Hor1zoN Rational, Real, or 
True, is a Circle which encompaſſes 
the Earth exactly in the Middle, 
and whoſe Poles are the Zenith and 


Nadir; that is, the two Points, one 


exactly over our Heads, and the 
other under our Feet. | | 
Hor1zoN on the Globe, or Sphere, 


| Ba broad Wooden Circle encom- 


paſling it round, and repreſenting 
the rational Horizon, having two 
Notches on the North and South 
Parts of it for the Brazen Meridian 
to ſtand in. On this broad wooden 


Horizon ſeveral Circles are drawn, 


the innermoſt of which is the Num- 
ber of Degrees of the twelve Signs 


of the Zodiac, viz. thirty Degrees 


to each Sign. | 333 
Next to this you have the Names 
of thoſe Signs: then the Days of 
the Month, according to the Ju- 
lian Account, or. Old Style, with the 
Kalendar according to the Foreign. 
Account, called New Style; and 
without theſe is a Circle divided in- 
to thirty-two equal Parts, which 
make thirty-two Rhumbs, or Points 
of the Mariner's Compaſs, with the 


H O R 


| firſt Letters of their Names annex'd 


The Uſes of this Circle on the 
Globe are; TK „ 4 ms 
1. To determine the Riſing and 
Setting of the Sun, Moon, or Stars; 
and to ſhew the Time thereof by the 
Hour-Circle and the Index. 

2. To limit the Increaſe and De- 
creaſe of Day and Night: For when 
the Sun riſes due Eaſt, and. ſets 
Weſt, the Days and Nights. are e- 
qual ; but when he riſes and ſets to 
the North of the Eaſt and Weſt, the 
Days are longer than the Nights ; 
but the Nights are longer than the 
Days, when the Sun riſes and ſets 
to the Southward of the Eaſt and 
Weſt Points of the Horizon. 

3. To ſhew the Amplitude and 
Point of the Compaſs the Sun riſes 
and ſets upon. Ae | 

Hor1zonTaAL Ling, or BasR 
of a Hill, is the Line AB drawn 


upon a Plane parallel to the Hori- 
zon whereon the H ill is ſuppoſed to 
ſtand. ; - 5 eee 
HORIZONTAL Dial, is pne 
whoſe Plane is parallel to the Ho- 
rizon of any Place. | 
In all Horizontal Dials the Style 
makes an Angle equal to the Lati- 
tude of the Place, and the Angles 


that the Hour-Lines make with the 


Meridian, may be found by this 
Proportion: As the Radius is to the 
Sine of the Latitude, ſo is the Tan- 
gent of any Hour's Diſtance from 
12 to the Tangent of the Angle 
that the dee fre of that Hour 
makes with the Hour-Line of 12 
The Reaſon of this Proportion 
for finding the ſeveral Ronan 5 
; W 


| HOR ö 
will appear from what is ſaid under 
the ord Dire? Ere# South or 


North Dials, for in the Figure there, 


in the right-angled Spherical Tri- 
angle AVR, we have given the 
Angle ARV for the Hour, and the 
Side AR for the Latitude ; to find 
the Side AV, being the Angle the t 


the Hour-Line of the given Hour 


makes with the Meridian upon the 
Plane of the Dial. | 
Horizontal Dials may be drawn 
Geometrically, after the very ſame 
manner as direct or erect South or 
North Dials. See the Figures for 
this purpoſe under theſe Words. 
Only in this Caſe the Angle ADC 


muſt be made equal to the Lati- 


tude, and not the Complement. 
Ho IZzox TAL Line, is any 
Line drawn parallel to the Horizon 
upon a Plane. | 
HoRIZZONTAL LINE gf a Dial. 
is a right Line drawn through the 
Foot of the Style parallel to the 
Horizon. 
HoRIZONTAL PARA LL Ax. See 
Parallax. zoek 
Hor1zonTAL PROJECTION. 
Se Projection. | 
 Hor1zonTaL Rancs, or Lx- 
VEL RANGE of a Piece of Ord- 


nance, is the Line that a Ball de- 


fcribes parallel to the Horizon or 
Horizontal Line when the Piece is 
level. | | 
' 1. The Horizontal Ranges are 
the ſhorteſt. And ſome Pieces of 
Cannon will make them fix hun- 
dred Paces, and ſome. but a hun- 
dred and fifty ; and the Ball, with 
the Range of ſix hundred Paces, 
will go from nine to thirteen Foot 
into the Earth. 3 ; 

' Horn-Work, in Fortification, 
is an Outwork, which adyanceth 
toward the Field, carrying in the 
Forepart, or its Head, two Demi- 
Baftions, in Form of Horns: Theſe 
Horns, Epaulments, or Shoulder- 
ings being joined by a Curtain, ſhut 
bp on the Side by two Wings, pa- 


tion of a Scheme. 


H OU 
rallel one to another, are terminated 
at the Gorge of the Work, and ſo 
preſent themſelves to the Enemy. 

Hog OLOOIOGRATHx, is the Art 
of making Dials, Clocks, or other 
Inſtruments to ſhew the Time of the 
Day. we 

HoromeTRY, is the Art of 

meaſuring or dividing the Hours, 
and keeping account of 'Time. 
Hog o TER, in Optics, is a right 
Line drawn through the Point of 
Concurrence, parallel to that which 
joins the Centre of the Eye. 4 
Ho oscorE, in Aſtrology, ſig- 
nifies the firſt Houſe, or Aſcendant, 
and is that Part of the Zodiac which 
is riſing at the time of the Calcula- 


Hooks E- SHOE, in Fortification, 
is a Work of a round, and ſome- 
times oval Figure, raiſed in the 
Ditch of a marſhy Place, or in low 
Ground, and bordered with a Para- 
pet. It is made to ſecure a Gate, 
or to ſerve as a Lodgment for Sol- 
diers to prevent Surprizes, or to 
relieve an over-tedious Defence. 
Hou, is the'twenty-fourth Part 
of a natural Day, containing ſixty 
Minutes, and each Minute ſixty Se- 
conds, &c. Theſe are aſtronomical 
Hours, which always begin at the 
Meridian, and are reckoned from 
one Noon to the next Noon. 

1. But ſome Hours are begun to 
be accounted from the Horizon:; 
which, when the Account begins at 
the Sun's Riſing, are called Pabylo- 
nis Hours, which begin with the 
Sun's Riſing, and reckon on twenty- 
four Hours to his Riſing again the 
next Day. gh. 
- 2. Others are reckon'd after the 
ſame manner, only they begin at 
the Sun's Setting inſtead of his Ri- 
fing; and theſe are called /ralian 
Hours, becauſe the 7talians account 
their Time after this faſhion. | 

3. There is yet another kind of 
Hours, which are called Fewwih 
Hours; becauſe of old the Fews 
” | ac counted 
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aceounted their time this my. 
They are one twelfth Part of th 
Day or Night, reckoned from the 


\ Sun-rifing to the Sun-ſetting, (if 


the Days or Nights be long or 
ſhort ;)- and theſe were called, as we 
find in the Holy Scripture, the 


Firfl, Second, and Third, &c. Hours 


of the Day er Night. 594 
Hov &-C1RcLEs, the ſame with 


Meridians, are great Circles, meeting 


in the Poles of the World, and croſ- 
Gng the Equinoctial at right Angles. 
They are drawn through every 
fifteenth Degree of the Equinot- 
tial and Equator, and on both 
Globes are ſupplied by the Meri- 


dian, Hour-Circle, and Index. 


The Planes of the Hour-Circles 
are perpendicular to the Plane of the 
Equinoctial, which they divide into 
twenty-four equal Parts. | 

 Hour-Linegs on a Plane Dial, 
are the Interſections of the Plane 
of the Dial, with the Planes of the 
. Hour-Circles of the Sphere. 
 Hour-ScaLls, ts a divided Line 
on the Edge of Collins's Quadrant, 
being only. two Lines of 'Langents 
of forty-five Degrees each, ſet to- 
gether in the middle; and the Uſe 
of it, together with the Lines of 
Latitudes, is to draw the Hour- 
Lines of Dials that have Centres, 
by means of an equilateral Triangle, 
drawn on the Dial-Planes. | 

HurDLEs, or CLays, in Forti- 

fication, are made of thick and 
ſmall Twigs of Willow, or' Ofiers, 
being five or ſix Foot high, and 
from three to four Foot broad. 
They are interwoven very cloſe 
together, and uſually laden with. 
Earth, that they may ſerve to ren- 
der Batteries firm, or to conſolidate 
the Paſſage over muddy Ditches, or 
to cover Traverſes and Lodgments 
for the Defence of the Workmen 
againſt the artificial Fires or Stones 
that may be cait upon. them. 


HYD 
Humour of the Eye contain'd be- 
twixt the 'Tunica-Retina and the 
Uvea. 2 he 

HyBERNAL OCC1DENT, See 
Occident. "its 

HyBERNAL ORIENT. See O- 
rient. 8 | 
. HyvarTorpes, is the watery 
Humour of the Eye contained be. 
twixt the Tunica-Retina and the 
Uvea. . 
Hyyra, a Southern Conſtella- 
tion, conſiſting of twenty-ſix Stars, 
and imagined to repreſent a Water- 
Serpent. 

Hy ypRAavLlics, is the Science of 
the Motion of Fluids, eſpecially 
Water, under which 1s contain'd the 
Structure of all Fountains, Engines 
to carry or raiſe Water, or which 
are mov'd by Water, and ſome for 
other Uſes. , | 
Some of the Writings upon Hy- 
draulics and Hydroſtatics, are Ar- 
chimedes, in his Libris de Infidentibus 
humido.— Marinus Ghetaldus, in his 
Archimedes promotus.—— 'T hoſe of 
Mr. Oughtred Mr. Mariotte, in his 
Treatiſe of the Motion of Water, and 
other Fluids. — Mr. Boyle, in his Hy- 
droſtatical Paradoxes. Franciſcus 


Tertius de Lanis, in his = > bag 


Natare & Artis. Mr. Lamy, in 
his Traite de Þ Equilibre des Liqueurs. 


— Thoſe of Mr. Rohault.—Dr. Val. 


lis, in his Mechanics — Thoſe of 
Mr. Dechales.— Sir Iſaac Newton, 
in lib. 2. of his Princip. Philaſ. Nat. 
— Fohannes Ceva, in his Geometria 
Motus.—Thoſe of Fohannes apes 


Balianus,— Mr. Gulielmeni, in his 


Men ſura Aquarum Fluentium. 
Thoſe of Mr. Herman. Thoſe of 
Mr. Wolfus — Mr. $£Grawveſand:. 
— Mr. Muſchenbroek. — Mr. Leopold. 
— Hera of Alexandria, his Liber 
Spiritalium, tranſlated by Comman- 
dine into Latin.— Salomon de Caus, 


in his French Book of Machines.— 


| Caſper Schottus, his Mechanica Hy- 
HraLotps, is. the virtreous 


draulico-Pneumatica.— George An- 
| area 


HY G 
den Bockler in his Architectura Curi- 
o/aGermanica. — 5 Rammil- 
leis. Luca: Antonius Portius.—Stur- 
my in his German . Treatiſe of the 
Conſtruction of Mills. — Swrzzer, &c. 

HyDRAULICO - PNEUMATICAL 
EnGiNEs, ate thoſe that raiſe Water 
by means of the Spring, or natural 
Force of the Air. | . 

Hy DROGRAPHICAL CHARTS, are 
certain Sea-Maps, delineated for the 
Uſe of Pilots and other Mariners ; 
wherein are marked all the Rhumbs 
or Points of the Compaſs, and Meri- 
dians parallel to one another, with 


. Shelves, Shallows, Rocks, Capes, &c. 


HypRoOGRAPHY, is an Art which 
teacheth how to deſcribe and mer - 
ſure the Sea; giving an Account of 
its Tides, Counter-Tides, Soundings, 
Bays, Creeks, Ge. as alſo Rocks, 
Shelves, Sands, Shallows Promonto- 
ries, Harbours, Diſtance from one 
place to another, and other Things 
remarkable on the Coaſts. 

HypRosTATICs, is the Science of 
the Gravitation of Fluids, and of 
_ Action, when demerſed in So- 

ids. | 

This is a Part of Philoſophy which 
ought to be looked upon as the moſt 
ingenious of any, the Theorems and 
Problems of this Art being handſome 
Productions of Reaſon, and afford- 
ing Diſcoveries not only pleaſing, but 
alſo ſurpriſingly wonderful and uſeful. 
 HyprosTATICAL BALLANCE. See 
Ballance. 

HrEMAL SoLSTICE. See Solſtice. 
 HycRoMETER, is a Philoſophical 


Inſtrument, which meaſures the Dry- , 


neſs and Moiſture of the Air, 
HycroscoPE, is an Inſtrument 
ſhewing the Increaſe and Decreaſe of 


aut four Foot long, to a Hook or 


ſelf for wet, 


NS .-. 
bottom hang a Weight of about a 
Pound ; let thereon, _ the bot- 
tom of the Weight, be faſtened an 


Index of about a Foot long, and un- 


der it, ona Table, or on a Piece of 
Board, place a Circle, divided into 
what Number of Degrees you pleaſe, 
and fit it ſo that the Centre of the 
Index may duc juſt over the Cen- 
tre of the Circle. After it has hung 
thus two or three Days, to ſtretch 
the Cord, you may hegin to mea- 
ſure by it the Degrees of Moiſture 
or Drought in the Air ;. for the Cord 
will twiſt one way, and contract it- 
untwiſt itſelf again 
on the contrary way for dry. 
HrPERBOLA, is a Curve made 
by cutting a Cone by a Plane that 
falls within the Circular Baſe of the 
Cone, being neither parallel to the 
Side of the Cone, nor cuts it thro'the 
Vertex,and which Plane, if continued, 
will cut the oppoſite Cone . As the 
Curve CAG is an Hyperbola, if the 


Plane AG, continu'd out, cuts the 
oppoſite Cone in D, and 1s not pa- 
rallel to the Side FH, nor does paſs 
through the Vertex E. 

1. If one End of a long Rule 


* FM Oe faſtened in the Point 5, 


taken on a Plane, in ſuch a manner, 
that it may turn freely about that 
fixed Point /, as a Centre; and one 
End of the Thread FMO (being in 
Length leſs than the ſaid Rule) be 
fixed to O, the other End of the 
Rule, and the other End of the 
'Thread be fixed in the Point F, ta- 


Staple, in ſome convenient Place of ken on the Plane; then if the Rule 
the Ceiling of a Room, and at the FMO be turned about the fixed 


Point 
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Point /; and at the ſame time you 
keep the Thread OM F always in 
an equal Tenſion, and its Part MO 


OD 
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cloſe to the Side of the Rule, by 
means of the Pin M ; the Curve 
Line AX deſcrib'd by the Motion 
of the Pin M, is one Part of an Hy- 
perbola. 4 

And if the Rule be turned about, 
and moves on the other Side of the 


fixed Point F, the other Part AZ of | 


the ſame Hyperbola may be deſcrib'd 
after the ſame Manner. | 
But if the End of the Rule be 
faſtened in P, and that of the Thread 
in y, (the Rule and Thread keeping 


the ſame Lengths,) you may deſcribe 


another Curve Line x a x after the 
fame Manner, which will be oppo- 
fite to XAZ, and is likewiſe an Hy- 
perbola. 

The following Deſcription of an 
Hyperbola by. a continued Motion, 
being that of Mr. De Witi's, in his 
'Elementa Linearum Curvarum, is 
pretty enough. Let KL, GH be 
the Aſymptotes, take the Point A be- 
tween them, and having faſten'd a 
Ruler AB to the Point B in the 
Side E Bof a given Angle CEB, 
move the Side EB of that given 
Angle along the Line K L, always 
co-inciding with it ; then if the Rule 
AB be at the ſame time carried about 
the fix'd Point A upon the Plane ; 


the Interſection C of that Rule with 


Mex parallel to DE, and make PM, 
and P each equal to DP or EP; 


the other Side EC of the given Angle 
CEB, will deſcribe an Hyperbola. 

Otherwiſe by means of Points. Let 
AB, DE, (Fig. 1.) be the Axes in- 


Fig. 1. 


** 


ee IP We 
terſecting one another in C; take a- 
ny Point P in AB, and from D or 
E draw the right Line DP, or EP; 
then thro' P draw the right Line 


then will the Foints M, be two 
e eee 


HY P 


Points of the oppoſite. Hyperbola's: 
and thus may an infinite Number of 


Points be found. Or (Fig. 2.) let 
AC, CB be the Aſymptotes, and 
D a given Point. Draw any right Line 
E F thro* the Point D, terminating 
in the Aſymptotes, and make F G, 
equal to DE, then will the Point G 
be one Point thro' which an Hyper- 
bola is to paſs; and thus may an 
Number of Points be found; and of 
all Ways to deſcribe an Hyperbola by 
means of Points, this is the eaſieſt. 
2. If there be given the two Foci 
C, F, of an Hyperbola, and the Ver- 
tex E, and it is requir'd to deſcribe 
an Hyperbola to theſe Foci and Ver- 
tex. 


the tranſverſe Axis, and take three 
Rules CD, DG, and GF, fo that 
CD=GF=EK, and DGS CF. 
Let the Rules CD, GF, be of an 
indefinite Length beyond C, D, and 


* 


have Slits in them the Breadth of 
the Pin that is to deſcribe the Hyper- 
bola. Moreover, let theſe Rules have 
Holes made in them at C, F, in or- 
der to faſten them to the Foci C and 
F, by means of Points, and at the 
Places DG, they are to be joined 
by the Rule DG. This being done, 
it a Pin be put in the Slits, vix. the 
common Interſection of the Rules 
CD, G E, and mov'd along, cauſing 
the two Rules GF, CD, to turn a- 
bout the Foci C, F, that Pin will de- 


Let K FCE, ſo that EK be 


HYP 


bola. 
3. Any Parallelogram deſcrib'd a@- 
bout an Ellipſis, or between the Con- 


jugate Hyperbola's, ſo that the four 


Points of Conta# may be join d by two 
Diameters GH, IF only, which 
therefore will be Conjugates, is equal to 
the Parallelogram deſcrib'd about the 


y two Axes Aa, Bb; and conſequently 


all ſuch Parallelograms, are equal to 
one another, 

From F, the Extremity of one 
Diameter, draw the Line F paral- 
le] to the other Diameter G H, (con- 
tinued out in the oppoſite Hyperbo- 


la's,) meeting the Axis (produced in 
the Ellipſis) in the Point I and from 


G the Extremity of the Diameter 
GH draw the Line GD parallel to 


the Diameter IF, meeting DF in 


RE 


D: And from the Point F let fall 
the Perpendicular FP to the Axis 
Aa; then GD, DF, will touch the 
Ellipfis, and the Hyperbola's 6G, a F 
in G F, the Extremities of the Con- 


jugate Diameters ; and ſo the Paral- 


lelogram CG DF will be one Fourth 
of that deſcribed about the Ellipſis, 
or between the Conjugate Hyperbo- 
la's, having the Condition ment! 


i in 


ſcribe the Portion E-: of an Hyper- | 


Sp 


in the Theorem: Therefore, if 
CE be drawn perpendicular to DF, 
(produced in the Conjugate Hyperbo- 
's,) we are. to prove that CG (= 
DEE S EAA of the 
— 92 under the two Axes. 
Tall Cz, t, Cb, e, and Cp, x, 
thn Ta (tt): APxPa (tt—xxm 
the Ellipſis, or *I in the Hyper- 


bola) : c: FP eee 


HyP 
Elle. or xx += — 71 in Zhp, 
and CE BF. (ABO = 
3 72 4 | 
+e + 1+ * +1 "ot "which 
8 Ne T . 
is = Ca "xTh =TÞ ttc; as it 
evidently appears by multiplying the 


Denominator by Pic: And there- 
fore CaxCh= CGxCE, and ſo 


In the Elliplis, o —_ in ys :4ChxCa.W.W.D. 
aac p 5-9 from "_ Point * an Equi- 

So: te r loads Hyperbola there be drawn "oh 

And cr 5 x bee Right Line MG parallel to the A. 
3 Hmptote CN, and the Right Line OM 
tip. eg) ws Font += = in Bi becauſe parallel to the other 7 — tote CS; J 
FPCj he- T A ſay the Rectangle under 0 Mx OC 
CP (x) Fan: * 2 C bs wwill always be equal to the Square of 

© li ' the Line RQ, which is drawn from 
— AndPT =xrx—ant+— —, the Point A, wherein the Axis CP 


XX 


and FT * 
| | * 


wn COXNX 
far 


"+ I. ＋ * : in Hyp. becauſe FPT 
t 


xXx 

| is a right-angled Triangle. Now, the 
Triang les FPT, CE T, are ſimilar, 
becauſe the Angles at E and P are 
right ones, and the Angle ETC in 


in Ellip. or xx—cc—2tt 


the Ellip. common, (but in the Hy- 


perbola the "Re E'TC= =PTF,) 
view FT 1 


er)! K EP (< SLE COXX or 

— mce) 2 CT. 5 GE 
et P- 4 

| 4% > os 

—— . =, Farther, the 


as of the Semi-Conjugate, VIZ. 
({=Ca+Cz - —CF in 
2 4 or =CF +T* —Ca* in 


Hy.) -e + ET 5 


Ne 


cuts the Curve, parallel to the Aſymp- 


0 CS, and terminating in the other 


Algmptote CN. 
For draw the Ordinate MP, and 


raiſe the Perpendicular A Q, and let 


fall A R perpendicular to CN; now 
CR, Rd, RA, are equal to one 
another, becauſe the Axis CP does 


| biſeR the 4 form'd by the A. 


ſymptotes, and A is perpendicular to 
the Axis, and AR Fol. to C'S: 
Then call CN, 3, CO, u, the Se- 


mi-Axis C A, 43 and the Line AQ, 
(Which is equal to the Semi- conju- 
gate Axis) 5. The — IT's 


(bb): : 


| >. 
+ Again, the Tria 


ny? 
OPN, are ſimilar : Therefore CO: 
(nm) : CN(s5)::CA(a): op 
45 And CQ): CN(9::QA 
WED. Woes 
(3) : NP= ©, But by the Nature 
2 
of the Hyperbola CA * AQ* 
+CAxAP | 
\ 0045. 


aass 
—— —— 
mm un m un 


aa g PN 


ngles RAQ, OMN, 
are ſimilar, and both Iſoſceles; there- 


fore, A Q) : AR (Z): MN 


(S : OM or ON 


ay Tak” 
MM 4 Fe 8 — 2 
Ir which .is equal to R A or 


— . 
S T. „ 5. 


5 | | 
The Demonſtration of this Property, 
being eaſy and new, (at leaſt to me,) 


was the Cauſe of my laying it down 
here. 

6. If A a be any Diameter of an 
Bllipfes, or Hyperbola, C the Centre, 


and if the Right Line TM touches 


this Elligſis in the Point M, and the 
Ordinate M P be drawn from the 


TYP 

Point of Contact to the Diameter Aa; 
Lay, CP, CA, C T are in conti- 
nua] Proportion. | | 

Suppole the Arch MN to be in- 
finitely ſmall, and draw N parallel 
to PM, nd MR el to Aa; 
now the ſmall Triangle MN R will 
be ſimilar to the Triangle TPM, be- 
cauſe the very {mall Arch M N may 
be looked upon as being the Pro- 
longation of the Tangent T M. 
Now call A C, a, the Semi-Conju- 
gate, CB, , the Subtangent, IP, s, 
the Part, A P, x, the Semi-Ocdinate, 
MP, y, and the ſmall Right Line 
PQ=MR, e: Then, becauſe the 
Triangles T PM, M RN, ere ſimi- 
lar TP (): PM O) :: MR (eh: 


25 N 
RNZ. Then, f M (39 + 


22 p22) be put for yy in 
5 Fs 


2abbx—bbxx 
| | aa 

expreſſing the Nature of the Ellipfis ; 
and AQ (x e) for x, we ſhall 


the Equation 2 


"DJ FF ES oo 
have y y 5 + TOO 
2abbx Tae —bbxx—2bbex—bbee 1 


aa 


and if the former Equation be ſub- 
trated from this, then will 22 + 
4 


yyee _ 2:abbe—2bbex—bbee- 
J 5 
and dividing» by e, and afterwards 
ſtriking out all the Terms adfected. 
with e, becauſe they are infinitely 
leſs than the others, and then wil 

2yy _2abb —2bbx __ (== 
s —, E 


ET -* a | * 
2 ) and again ſübſtitu- 
2 5 2abbx -bbax : 
ting for yy, its Value r 
and & à will be gotten out, and 
U. then 


—— 4 


TYP 


then 3 will be = 225, Now, 


„ 2 — &, that is, 
a- 


| to be demonſtrated. 


— After the ſame manner we prove 
this-in the Hyperbo/a, only obſerving 
here that the Equation, expreting 
the Nature of the fame, is yy = 
2 a bbx+bb xx 
1 aa x 

7. If QFA be a Sector, contain'd 


under two Right Lines, meeting in 
* Centre Q, and the Conic Curve 


A 


—— 4 
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* A, the Point A being the Extre- 
mity of the Axis: And if a Tangent 
in F meets the Tangent in A in the 
Point T, and A T be call'd ?; and 
the Rectan le under half the Latus 
3 half the Latus Tranſ- 
1 be ps poſed = 1, then ſhall 
the Sector of the Hyperbo/a, Circle 
or Ellipſis, divided by * Semi-Latus 


anſuer bez Eh 
* 4 Jum. N 7 2 


a | 
x a—s) 


| STE (es) which was the thing 


1 
= Sc. The ambiguous Sign + 


being + in the Hyperbola, and — in 
the Dire and Ellipſis. Whence if 
the Square circumſcribing the Circle 
be i, the 2 e Series * be 


had, __— + _- 7, 
Lot 4 25 +2 815 125 


REO 


25 
8. In theſe Series — + 3 
35 995 


Se. expreſſes _ oa of the Yew 


ABCD, and = kad | = + 8 
120 
Sc. the Area - =" e 
A 1 
| | 
B © 
E. F 


Hyperbola B CEF, when B C is the 


double of E F, and the inſcribed 


The Numbers 3, 


8, 15, 24, being ſquare ones leſ- 
ſen'd by Unity 
9. All 21 Properties of Diame- 
ters, Tangents, and Foci, c. in the 
Hyperbola, are the ſame as thoſe in 
the Ellipſis, only uſing Differences 
for Sums. As. for Example, as the 
Square of the Semi-Conjugate, or ſe- 
cond Axis BC, is to the Square of 
the Ordinate K I; ſo is the Square 
of CP, half the principal Axis, to 
the Rectangle under NI and PI. 
Again, the Difference of the two 
Lines drawn from the Foci to 
the Curve, is always equal to the 
prin- 


Square is = ys 
4 


7 — 


principal Axis. Alſo the Difference 
of the Squares of any two conjugate 
Diameters are always equal to the 
Difference of the Squares of the 
conjugate Axes. . 

10. Any two Lines drawn in the 
Hyperbola, parallel to each other, 
and cut by a third, have the ſame 
Property as is mention'd of two pa- 
rallel Lines drawn in the Ellipſis. 
See Ellipſis. 

HyPERBoLICaL CYLINDROID, 
is a ſolid Figure, whoſe Generation 
is given by Sir Chriſtopher Wren, in 
Pbiloſ. Tranſact. N® 48. There are 
two oppoſite Hyperbolæ, joined by 
the Tranſverſe Axis, and thro” the 
Centre there is a * Line drawn 
at Ri ght Angles to that Axis, then 
the Hyperbolæ are ſuppoſed to re- 
volve; by which Revolution a Body 
will be generated, which he calls an 
Hyperbolic Cylindroid ; and whoſe 
Baſes, and all Sections parallel to 
them, will be Circles. And in N? 
53. of the Tranſa#ons, he applies it 
to the Grinding of hyperbolical Glaſ- 
ſes ; and he fays, they muſt be ei- 
ther formed this way, or not at all. 


HyPEgRBOLIC SPACE, is the A- 


ber expreſſing the Space E DBV. 
US 


WW. 
rea or Space contained between the 
Curve of the Hyperbola and the 
whole Ordinate. If CL==b, and L 
x, and C F a, and QP=y; 
then a =by+xy; and if a=2b 
==1, the Space between the Aſymp- 


totes will be expreſſed by x , 
2 


„ 


3 | 
Any Hyperbolic Space GEHG, 
is to any other Hyperbolick Figure 
of the ſame Height g E h g, (whoſe 
Latus Rectum and Tranſverſum, as in 
the Circle, are equal; and alſo both 
equal to DE, the Latus Tranſver- 


/am of the former Space) : : as the 


Conjugate Axis AB: is to the La- 
tus Tranſfoerſum DE. | 


D 


bes oh 


: 3 2 F | H 1 
The Area of any aſymptotical hy- 
perbolic Space DE VB, may be 


thus found by means of the Loga- 
rithms. . Take the Differences of the 


CO i 
Lovarithms of the Numbers expreſſin 


O 


the Ratio of DE to B V, and 


the Logarithm of that Difference; 


to which add the conſtant Loga- 
rithm 0.3622156887 3 and the Sum 
will be the Logarithm of a Num- 


is 
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demonſtrates, (who gave it this 


= 


HYP: 


Ain ſuch Parts as the Oblong CDs: 


I 9000000000. Z 
HyyerBoLIcuM ACUTUM, is a 
Solid made by the Revolution of the 


infinite Area of the Space contained 
between the Curve and the Aſymp- 


tote, in the Apollonian Hyperbola, 


turning round that Aſymptote. This 


once a Solid or Body infinitely 
ong; and yet, as Torricellius roy 
ame) 

it is equal to a finite Solid or Body. 
Hy PExBoLIc ConolD, is a Solid 
generated by the entire Rotation of 
the hyperbolic Space F AG about 


CT 


| 


A 


F G 
e Part A F of the tranſverſe Axis. 
If AC be the ſemi-tranſverſe 
Axis, it will be, as2zAC+ AF 
tozAC+AF, ſo is the Cone 
whoſe Baſe is the Circle deſcribed by 
F G, and Altitude A F, to the Co- 
noid deſcribed as above, 
If F be the Centre, AE the 
Tranſverſe Axis, and A G the Latus 


E 


* 


— 


* 


e 


Rectum of the ooo CAD- 
being the Section of an Hyperbolic 
* | 


HYP 
Conoid thro' the Axis: If A H be 
= + AG, and you make HF: AF 


:: AF : FK, and with the Ver- 
tex K, Centre F, and the ſame Axis, 
another Hyperbola K L M be de- 
ſcribed, ſuch that the Latus Rec- 
tum 5 ew che gs Axes of the two 
Hyper be reciprocally r- 
tional; and let B — this Gree 
in M, and. draw AL parallel to 
MB ; then it will be as the Space 


ALMBistoZBC, fo is the Curve 
Surface of the Hyperbolic Conoid to 
its Circular Baſe. | 
A Cylinder equal to the Solid ge- 
rated by the Rotation of the hyper- 
bolical Space AFGB about the Se- 
mi-Conjugate Axis AC, may be found 
thus: Let P be a third Proportional 


Alc” 
+: 4 


; 5 | 


B [ 
e 


to AC and AF; then a Cylinder 
the Radius of whoſe Baſe is F G, 
and Altitude a fourth Proportional to 
ACP, AC+3P, and AF, will 
be equal to the Solid deſcribed, as 
above; and the curve Superficies of 
the faid Solid may be had by the 
9 of the hyperbolic Space. 
YPERBOLOIDEs, or HY PERB0- 
LIFoRM FiGUREs, are Hyperbola's 
of the higher Kind, whoſe Nature 


is expreſſed by this Equation a y® * * 


abt 
, the Hyperboliform Space is ſquara- 
ble; but otherwiſe not, 


Hr- 


Gates or Doors of the 


+ | 
- HyyerTHYRON, in Architecture, 
is a large Table, uſually om over 

orick Or- 
der, above the Chambranle, in form 
of a Frize. 

HyPETHRE, in ancient Architec- 
ture, was two Ranks of Pillars all 
about, and ten at each Face of any 
Temple, &c. with a Periſtyle within 
of ſix Columns. | 

Hy yomocuyLion, Fulcrum, or 

PrRoy, in Mechanics, ſignifies the 
Roller, which is uſually ſet under the 
Leaver, or under Stones or Pieces 
of Timber, to the end that they 
may be more eaſily lifted up, or re- 
moved. 
 HyyoTrenvsE in a right-angled 
Triangle, is that Side which 1ub- 
tends the right Angle. 
In all rignt-angled Triangles, the 
Figure defcribed upon the Hypo- 
thenuſe as a Side, is equal to the 
Sum of the two Figures deſcribed 
upon the .other two Sides of that 
Triangle, being all three ſimilar. 

HyyoTHEsIs, is the ſame with 
Suppoſition ; or it is a Suppoſition 
of that which is not, for that which 
may be ; and it matters not whe- 
ther what is ſuppoſed to be true, be 
ſo or not; but it muſt be poſſible, 
and ſhould always be r ; 

Dr. Barrow ſays, Hypotheſes, or 
Poſtulatums, are Propoſitions aſſu- 
ming or affirming ſome evidently 
poſſible Mode, Action, or Motion of 
a Thing, and that there is the ſame 
Affinity een Hypotheſes and Pro- 
blems, as between Axioms and The- 
orems. A Problem ſhewing the Man- 
ner, and demonſtrating the Poſſibi- 
lity of ſome Structure, and an Hy- 
potheſis aſſuming ſome Conſtruction 
which is manifeſtly poſſible. 

HyPOTRAcRHELION, in Architec- 
ture, is the Top or Neck of a Pillar, 


or the moſt ſlender Part of it, which 


toucheth the. Capital. It is taken 
by ſome for that Part of the Tuſcan 


2 

or Dorick Capital, which lies be- 
tween the Echinus and the Airagal; 
and is otherwiſe call'd the Callar, 
Gorge, or Frize of the Chapiter. 


„ 8 _y 


; 


ACOP'sSTAFF, a Mathe- 
matical Inſtrument for taking 
eights and Diſtances. The ſame 
with Cro/5-Staff. 
IcHnocRaPHy, in Perſpec- 
tive, is the View of any thing cut 
off by a Plane parallel to the Ho- 
rizon, juſt at the Baſe or Bottom 
of it. And in Architecture, is ta- 
ken for the Geometrical Plane or 
Platform of an Edifice, or the Ground- 
Plot of a Houſe or Building deli- 
neated upon Paper, deſcribing the 
Form of the — * Apartments, 
Rooms, Windows, Chimneys, c. 
and this is properly the Work of 
the Maſter-Architect or Surveyor, 
being indeed the moſt abſtruſe and 
difficult of any. | 
IcnnocrRaPHY, in Fortification, 
is ,in like manner, the Plane or Repre- 
ſentation of the Length and Breadth 
of a Fortreſs ; the diſtinct Parts of 
which are marked either upon the 
Ground itſelf, or upon Paper. | 
IcosAHEDRON, is a regular Bo- 
dy, conſiſting of twenty 'I'riangular 
Pyramids, whoſe Vertexes meet in 
the Centre of a Sphere ſuppoſed to 
circumſcribe it, and ſo have their 
Height and Baſes equal : Therefore, 
the Solidity of one of thoſe Pyra- 
mids being multiplied by 20, the 
Number of Baſes gives the ſolid 
Content of the 1co/ahedror. ; 
IpEs of a Month, among the Ro- 
mans, were the Days after the Nones 
were out. They commonly fell out 
on the 13th of every Month, ex- 
cept in March, May, July, and Os- 
Ber, (which * call the Full Months, 
N ; 4 
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as all the others were called Hol- 
be,) for then they were on the 
15th, becauſe in thoſe Months the 
Nones were on the 7th. | 
Jer p' Eau, is the French Word 
for a Pipe of a Fountain, which 
caſts up the Water into the Air. 
M. Mariotte, in his Treatiſe Du 
Mouvement des Eaux, &c. ſaith, That 
a Jet d Eau will never riſe ſo high 
as its Reſervatory, but always falls 
ſhort of it by a Space, which 1s in 
a ſubduplicate Ratio of that Height; 
and this he proves by ſeveral Expe- 
riments. OS 
He faith alſo, That if a greater 


branches out in ſmaller ones, diſtri · 


buted to different jets, the Square 
of the Diameter of the main Pipe 
mult be proportioned to the Sum of 
all the Expences of its Branches. 
And particularly he faith, That if 
the Reſervatory be 52 Foot high, 
and the Adjutage half an Inch in 
Diameter, the Pipe ought to be 
three Inches in Diameter, 
Icn1s-FaTuwus, is a certain Me- 
teor that appears chiefly in the 
Summer Nights, for the moſt -part 
frequenting Church - Yards, Mea- 
dows, and Bogs, as conſiſting of a 
ſomewhat viſcous Subſtance, or a 
fat Exhalation ; which being kin- 
dled in the Air, reflects a kind of 
thin Flame in the Dark, yet with- 
out any ſenſible Heat, often flying 
about Rivers, Hedges, &c. becauſe 
it meets with a Flux of Air in thoſe 
Places, 'T his Meteor is well known 
among the common People under 
the Name of Will oftbe- M hip, or 
ac t. auith-· a- Lanthorn. „ 
IILUMINATIVE MonTH, is 
that Space of the Time that the 
Moon is viſible, betwixt one Con- 
junction and another. f 
IMAGE, in Optics, is the Ap- 
pearance of an Object, by Reflexion 
or Refraction. | a 
In all Plane Speculums the Image 
appears of the ſamę Magnitude as 


' 
' 


the Object, and as far. behind the 
Speculum, as the Object is diſtant 
be fore it. 4.4 
In Convex Speculums, the Image 
is farther diſtant from the Centre 
of the Convexity, than from the 
Point of Reflexion, and the Image 
appears leſs than the Object. 
IMAGINARY RoorT of an Equa- 
tion, are thoſe Roots or Values of 
the unknown Quantity in an E- 
quation, which are wholly or part- 
ly expreſs'd by the Square Root of 
a negatiye Quantity, and of which 
in every Equation their Number is 


always even. As +V —aa, and 
—V —aa are the Roots of the E. 
quation xx /A. S0 alſo 


Al, and — {as 
| 2 


are the two Imaginary Roots of the 
Equation x x ax a a = 0. 
The Imaginary Roots of Equa- 
tions may be found by the follow- 
ing Rule: Conſtitute a Series of 
Fractions. whoſe Denominators are 
the Numbers in this Progreſſion 1, 
2, 3, 4» 5, Oe. going on ſo far as 
the Number expreſſing the Dimen- 
ſion of the Equation, and Numera- 
tors the ſame Series of Numbers in 
a contrary Order; and divide each 
of theſe Fractions by that next be- 
fore it, and place the Fractions a- 


riſing over the intermediate Terms 


of the Equation; then under each 
of the intermediate Terms, if its 
Square multiplied by the Fraction 
over it, be greater than the Product 
of the Terms on each ſide it, place 
the Sign +, but if not, the Sign — ; 
and under the firſt and laſt Term 

lace the Sign +. Then will that 
gen have ſo many imaginary 

oots, as there are Mutations of 
the under - written Signs from + to 


, and — to. And when there are 


two or more Terms wanting at the 
fame time, the Sign — is to be 


a 


ERS... 
placed under the firſt of the deficient 


Terms, the Sign + under the ſe- 
. . cond, the Sign — under the third, 


and ſo on, varying the Signs, ex- 
depting that under the laſt of the 
deficient Terms, the Sign ＋ muſt 
be always put when the two neareſt 
Terms on each ſide the deficient 
Terms have contrary Signs. 

Sir Jaac Neawton was the firſt who 
gave a general Rule to find the ima- 
33 Roots of an Equation, which 

e has done in his Algebra, and in- 
deed is the very ſame with this here 
laid down. But as he himſelf ob- 
ſerves, it will ſometimes ſail of diſco- 
vering all ſuch Roots, for ſome Equa- 
tions may have more imaginary Roots 
than can be found by this Rule, tho? 
this ſeldom happens. He has not ſub- 


joined the Demonſtration which very 


caſily follows from his Rule for find- 
ing the Unciz of the ſeveral Powers 
of a binomial Root; for when the 
Roots of any Equation are all equal, 


and » be the Dimenſion, theUnciz(or 


Numbers prefix*d) to the firſt Term 


M— © 
to 
1 


will be 1; to the ſecond 


n mM —1 


the third FEM... the 


1 

11 —0 1 — 
fourth e eee eee. 
I 2 3 

m—0 M2 — 
the fifth ON * ? ; 


and ſo on ; and the Square of the 
ſecond 'Term will be to the Pro- 


duct of the 1ſt and 3d as — to 


— ; the Square of the third Term 


to the Product of the ſecond and 


3 to 


—1 —2 
to 2 ; the 


Square of the fourth to the Product 


N 
fourth, as 


of the 3d and 5th, as > to — 


| 4 5 
the Square of the 5th to the Pro- 


IMA 
duct of the 4th and 6th, as „ 


DW .— 4 
—_— and fo on: ſo that from 
hence is gain'd the Fraction which 
he directs you to put over the ſe- 
veral Terms of the Equation; and 
the Reaſon of the following Part 
of his Rule chiefly follows from 
the Suppoſition that the Roots of 
any Equation, when real and une- 
qual, muſt become equal before they 
can be imaginary : or contrariw iſe, 
if imaginary, muſt become equal 
before they .can be real, upon the 
augmenting the unknown Quantity. 
The very ingenious Mr. Mac- Lau- 
rin in the Philoſoph. Tranſactions, 
has given a Demonſtration of this 
Rule of Sir Jſaac, together with 
one of his own, that will never 
fail, 80 alſo has the learned 
Mr. Campbhel#; both from very la- 
borious and perplexing Compu- 
tations : I had almoſt ſaid too long 
and hard for one of a mode- 
rate Patience and Capacity ever to 
examine and be convinced of their 
Truth. | | 
The real Roots of all Equations 
(having imaginary ones) may be 
eaſily found from common Alge- 
bra; that is, from the following 
Theorem, wiz, the Sum of the, 
Squares of any Number of une- 
qual Quantities, will be greater than 
the Sum of all the poſſible Varieties 
of all the Products of the ſeveral 
Quantities taken two and two, mul- 


follows from this, that the Sum of 
the Square of two unequal Quan- 
tities is greater than twice their Pro- 
duct. And this laſt from thi, That 
if four Quantities are proportional, 
the Sum of the greateſt and leaſt 
is always greater 9 the Sum of 


the two others. 
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The real and imaginary Roots of 
Equations may be found alſo from 
the Method of Fluxions, apply'd to 
the Doctrine of Maximums and Mi- 
#imums; that is, to find ſuch a Va- 
lue of x in an Equation, expreſſing 
the Nature of a Curve, made equal 
to y, an Ordinate which correſponds 
to the greateſt and leaſt Ordinate. 
But when the Equation is above 
three Dimenſions, the Computation 
will be intolerably laborious. See 
Mr. Sterling's Treatiſe of the Lines 
of the Third Qrder. p 

The chief Uſe (that I know) of 
this Invention of imaginary Roots, 
15 to diſcover the various Figures and 
Species of Curve-Lines. 
IMMENSE, is that whoſe Ampli- 
tude or Extenſion no finite Meaſure 
whatſoever, or how oft ſoever re- 
peated, can equal. . 
ImmERs10N, is the plunging of 
any thing under Water. .*1is alſo 
uſed by Aſtronomers, to ſignify that 
any Planet is beginning to come 
within the Shadow of another ; as 
in Eclipſes, whenever the Shadow 
of the eclipſed Body begins to fall 
on the Pody eclipſed, we ſay, that 
is the Time of Immerſion ; and 
when it goes out of the Shadow, 1s 
the Time of Emerſion. 

IurERENETRABILI T, is the Di- 
ſtinction of one extended Subſtance 
from another, by which the Exten- 
ſion of one Thing is different from 
that of another; ſo that two Things 
extended, cannot be in the ſame 
Place, but muſt of neceſſity exclude 
each other. 


IurERFECT ConcoRD. See 
Concords. | 
Id PERFECT NUMBERS, are 


ſuch whoſe aliquot Parts taken all 
together, do either exceed, or fall 
ſhort of that whole Number of 
which they are Parts; and theſe 
are two ſorts, either abundant or de- 
ficient. Which ſee. 
IM9yERIAL-TABLE, is an In- 
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ſtrument made of Braſs. with a Box 
and Needle and Staff, uſed to mea- 
ſure Land. | 

ImyERvious, Bodies are ſaid 
to be impervious to others, when 
they will neither admit the Rays of 
Light, &c. nor the Effluvia of other 
Bodies do paſs thrd* them. 

Iurosr, in Architecture, is a 
Plinth, or little Cornice, that crowns 
a Piedroit or Pier, and ſupports the 
Couſſinet, which is the firſt Stone 
that a Vault or Arch commences. 

Iq PROPER FRACT Ions, are 
ſuch as have their Numerators equal 
to, or greater than their Denomi- 
nators, as g, 44, Cc. Which are 
not Fractions properly ſpeaking, 
but either whole or mix'd Numbers; 
and are only in the form of Frac- 
tions, in order to be added, ſub- 
ding multiplied, or divided, 

Gs L 

Inaccess1BlE HEI, or 
Dis TAN, is that which cannot be 
meaſured, by reaſon of ſome Impe- 
diment in the way; as Water, &c. 

IncteTivE of Magnitude, is a 
word uſed by Dr. Wallis, expreſſing 
ſuch Moments or firſt Principles, as 
tho' of no Magnitude themſelves, 
yet are capable of producing ſuch. 

Thus a Point hath no Magnitude 
itſelf, but is inceptive of it. A Line 
conſider'd one way, hath no Magni- 
tude as to Breadth, but is capable 
by its Motion of producing a Sur- 
face which hath Breadth, c. 

Incipencs PoixT, in Optics, 
is that Point in which a ny of 
Light is ſuppoſed to fall on a Piece 
of Glaſs. 

IncipenT” Ray, in Catoptrics 
and Dioptrics. See Ray of Inci- 
dence. 

IncLINATION, is a word fre- 
quently uſed by Mathematicians, 
and ſignifies the mutual Approach, 
Tendence, or Leaning of two Lines, 
or two Planes, towards each other, 


ſo as to make an Angle. 
as to make an Ang the 


* 
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The Inclination of two Planes is 


the acute Angle made by two Lines 
drawn one in each Plane, and per- 
pendicular to their common Sec- 
tion. 

Ix LIN AT ION of the Axis of the 
| Earth, is the Angle which it makes 
with the Plane of the Ecliptic, or 
the Angle between the Planes of the 
Equator and Ecliptic. N 

IN LIN ATION of Meridian, in 
Dialling, is the Angle that that 
Honr- Line on the Globe, which is 
perpendicular to the Dial-Plane, 
makes with the Meridian. 

InNCLINATION of @ Plane, in 
Dialling, is the Arch of a vertical 
Cirele, perpendicular to both the 
Plane and the Horizon, and inter- 
cepted between them. — | 
 IncLinaTioN of the Planes of 
the Orbits of the Planets tb the Plane 
of the Ecliptic, are thus: Saturn's 
Orbit makes an Angle of two De- 
grees thirty Minutes, 7 upiter's one 
Degree and one Third, Mars's is a 
little leſs than two Degrees, Venus's 
is three Degrees and one Third, and 
Mercary's is almoſt ſeven Degrees. 

The Inclination of the Orbit of a 
Planet may be found by having its 
Latitude and Diſtance from the 
Node given; for the Latitude is one 
Side of a right-angled ſpherical 
Triangle; the Diſtance from the 
Node, the other Side; and the An- 
gle oppoſite to the Latitude, the In- 
clination of the Orbit. 

INCLINAT10N of @ Planet, is an 
Arch of the Circle of Inclination, 
comprehended between the Eclip- 
tie and the Place of a Planet in his 
Orbit. 3.6 

IN CLI NATION a Ray, in Diop» 
trics, is the Angle which this Ray 
makes with the Axis of Incidence, 
in the firſt Medium, at the Point 
where it meets the ſecond Medium. 

IncLINATION of @ right Lim 
to a Plane, is the acute Ang e which 
this right Line makes with another 
* | 


_ 
right Line drawn in the Plane 
through the Point, where it is alſo 
cut by a Perpendicular drawn from 
any Point of the inclined Line. As 
the Line CD inclines to the Plane 
AB, and the Inclination thereof is 
meaſur'd by the Angle EDC, 
made by the inclin'd Line CD, and 


the Line E D drawn in the Plane 
from the Point D, through the 
Point E, where a Perpendicular let 
fall from any Point F, in the in- 
clined Line to the Plane, cuts it. 
IxCLIN IN Decuintne Di- 
2 Ls. See Declining Inclining Dials. 
IncLiningG DIR ET SouTH,or - 
NoR TH Diars. See Direct South 
or North Inclining Dials. 
IncLixepPLans, is that which 
makes an oblique Angle with the 
Horizon. Any Body, as A, laid 
upon an inclin'd Plane, loſes Part of 
its Weight, and the Weight B re- 
quired to ſuſtain it is to the Weight 


A 
. 


of A, as the Height EC of the 
Plane to the Length DC of it. 
And from hence it follows that the 
Inclination of the Plane may be ſo 
little, that the greateſt Weight may 
be ſuſtain'd on it by the leaſt 
Power. fo | 
IncomMMENSURABLENUWMBERS, 
are ſuch as have no common wy 
ory 


INC 


for, that will divide them both e- 


_ qually, as 3 and 5. 5 
In comMMENSURABLE QUANT1- 
TIES, are thoſe which have no a- 
liquot Part, or any common Mea- 
ſure that may meaſure them; as 
the Diagonal, and Side of a Square : 
for altho* that each of thoſe Lines 
have infinite aliquot Parts, as the 
Half, the Third, &c. yet not any 
Part of the one, be it ever ſo little, 
can poſſibly meaſure the other, as 
is demonſtrated in Prop. 117. E/.10. 
Euclid. | 

IncomPosITE NuUMBERs, are 
the ſame as Prime Numbers. See 
Prime Numbers. | 

IncxEMENT, or DtcrREMENT, 
15 the Increaſe or Decreaſe of a 
Quantity. There 1s a learned Latin 
Treatiſe of the Doctrine of Incre- 
ments, publiſhed by Brooke Taylor, 
F.R.S. See more of this under 
Series. 

IncuRVATION of the Rays of 
Light. See Light and Refraction. 

[INDETERMINED PROBLEM, is 
that which is capable of an infinite 
Number of Anſwers: As to find 
two Numbers, whoſe Sum, together 
with their Product, ſhall be equal 
fo a given Number, or to make a 
Rhomboides fuch, that the Rect- 
angle under the Sides be equal to 
a given Square; both of which 
Problems will have infinite Solu- 
tions. : 

In ſome indeterminate Arithme- 
tical Problems there are more un- 
known Quantities than Equations, 
and yet no one can be taken at 

leaſure 3 and of theſe ſort are all 
l in which the Quantities 
are to be equal to Squares or Cubes. 
In theſe Problems other Quantities 
muſt be taken at pleaſure, and from 
theſe are determined the Quantities 
of the indeterminate Problems; and 
when a Quantity, whoſe Conditions 
are determined, muſt be made equal 
to a Square or Cube, the whole Ar- 


1K — 4, then will 
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tifice conſiſts in this, that the Quan - 
tity to be made equal to a Square be 
algebraically expreſſed, and put e- 
qual to a Square; and in ſuch 


manner that the Equation thereby 


may be reduced to one Dimenſion 
with reſpect to the unknown Quan- 


tity of the Problem. 


Some ſort of theſe Problems may 
be ſolved by an univerſal way of 
Solution, altho* different from that 
of determinate Problems; and o- 
thers again are to be come at par- 
ticularly from a good Skill in the 
Properties of Numbers. 

1. If xx and yy be two Square 
Numbers to be found, whoſe Dif- 


ference @ is given, it will be a 


xx —yy; and a + yy==xx; fo 
that a y muſt be a Square. Take 
z (at pleaſure) = xy; then will 
uu a 

6 

2. If xx and yy are two Square 
Numbers to be found, whoſe Sum 
aa is given; then muſt à 4 - y be 
a ſquare Number, and taking « at 
pleaſure, let x ꝙ a be =«y ; then 


a uu - 2 


X = 


3. If aa, bb two given ſquare Num- 
bers be to be reſolved into two other 
ſquare Numbers x x and yy, it will 


be a#+bb =xx+yz ; and fo 
an + bb— yy muſt be a Square 
Number. Put z=&z—6, and & 
2 C- 222 


4 u - Ir 


uu - 1. p | | 
4. There are many other Pro- 
blems of this ſort; ſuch as to find 
two Numbers, whereof if to one you 
add the Square of the other, the 
Sum will be a ſquare. Number.— 


To find three Numbers whoſe Sum 
| 15 


- 
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3s a Square, and two added together 


ſhall make a Square. To find three 
ſquare Numbers in an Arithmetical 
Progreſſion, with an infinite Variety 
of others, which any one of him- 
ſelf may eaſier propoſe than ſolve. 

The following two Problems, wiz. 
to find a Cube Number which ad- 
ded to all its aliquot Parts ſhall 
make a ſquare Number : And to 
find a ſquare Number, which added 
to all its aliquot Parts ſhall make a 
Cube, were formerly propoſed by 
Monfiecur Fermat, as a Challenge to 
all the Mathematicians of Europe ; 
the former of which Dr. Wallis at 
firſt very oddly anſwered, viz. by 
ſaying that 1 was ſuch a Number; 
for, ſays the Doctor, 1 is a Cube Num- 
ber, which added to all its aliquot 
Parts being none, makes the ſquare 
Number 1. But this was taken by 
the French as a ſhuffling Anſwer un- 
worthy ſuch a Man as the Doctor, 
and indeed I think ſo too ; for it is 
talking idlely, to ſpeak of adding a 
Number to its aliquot Parts, when 
it has no aliquot Parts. But after- 
wards the Doctor gave many An- 
ſwers to thoſe Problems, as well as 
ſome others of a difficult Nature. 
See the Letters that paſſed between 
Dr. Wallis, the Lord Bronker, Sir 
Kenelme Digby, &c. to be ſeen in 
the DoQor's Works. po” | 

If it be required to find what 
Number of Guineas and Piſtoles will 
make one hundred Pounds: 

Put æ for the Piſtoles, and y for 
the Guineas; then will 17x 21 y 
be = 2000, and ſo x = 
_ a, . Now this muſt be a 
whole Number, in order to which 
find the neareſt Number to 2000. 
But leſs, that 17 will divide without 
a Remainder, which is eaſily done 
by dividing 2000 by 17, and then 
multiplying the Quotient by 17, the 
Number will be 1989 ; then will 
17 divide - 175 +1989 without a 


' 
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Remainder ; and ſince it mult alſo 
divide 2000 — 21 y: without a Re- 
mainder, it muſt alſo divide the 
Difference of theſe two laſt Expreſ- 
ſions, vi. _—17 y + 1989 and 
2000 — 21 y, which Difference is 

y—11 


4 
4.39 * Let - 17 be = 7, 
then will y be = 


that EE 2 


muſt be a whole 


Number. Bat 162 ＋12 is divi- 
ſible by 4; therefore the Difference 
A—1 7 
of 220 RR. 
4 + | 
mult be a whole Number: So that 
n may be 1, 5, 9, 13,17, Sc. And 


IxX17-+11 


accordingly y will be = 
8 5 1 rt 
| 4 


9x17 +11 
rt Þ 


= 24+. Of 


13x17+rt 


=,4t, or 


17 * 17-11 
4 


258, or =75, or 


21 K 1 


4 


7 you add ſucceſſively 17. you 
will have five of the Values of 5; 


=94 3 that is, if to 


for 7+17 is =24. 24717 is =41> 


41+17 is =58. 58＋17 is 7. 
and 75-17 is =94; then the cor- 
reſpondent Number of Piſloles will 
be 109, 88, 67, 46, 25, and 4. | 
The Writers - upon, determinate 
Problems, are Diophantus, Kerſey, 
Preſlet, Ozanam, Kirkby, &c. 
IN pEX, Characteriſtic, or Eæpo- 
nent of a Logarithm, is that which 
ſhews of how many Places the abs 
ſolute Number belonging to the Lo- 
earithm doth conſiſt, and of what 


nature it is, whether Integer or a 


Fraction. Thus, in this Logarithm 
2.523421, the Number ſtanding _ 
ES e 


1 N D 
the Left- hand of the Point is cal - 
led the ax; and becauſe it is 2, 
ſhews you that the abſolute Number 
anſwering to it, conſiſts of three 
Places; for *tis always one more 

than the Index. If the abſolute 
Number be a Fraction, then the 
Index of the Logarithm hath a ne- 
gative Sign, and is marked thus, 


2.523421 | 


Aus of a Quantity, is that Quan- 

tity ſhewing to what Power it is to 
be involved; as a3 ſhews that à is 
to be involved to the third Power ; 


where z is the Index, and a+" + 7> 
ſhews that a- is to be raiſed to 
the Power z+1, where +1 is the 
Index. | | 

If a Series of Geometrical Pro- 
greſſionals be in this Order, 1. x. xx. 
#3. x*.x5.x*.x7, &c. Their In- 
dexes or Exponents will be in A- 
rithmetical Progreſſion, and ſtand 
this, ©, 1. 2. 3. 4.5. 6.7. But 
if they are Fractions, as 


their Exponents will be Negative, 
and ſtand thus, 25 
33. —6.—7. 
For if you ſuppoſe x=2, then 


3 1 
ti ad =, and 
e xx 


Or if you expreſs the Geometri- 
cal Series by means of the Exponents, 
Jt will ſtand thus, « „„ „ Oc. 
And if it were expreſſed thus x2, 
then it will be & =; becauſe 2 is 
the Denominator of the Ratio, in 


which Unity is not affected. Thus 
I | I 7” 

alſo 1 = , and AH, 

and 15=x*, „N, x* r, 


Ec. 8 | a 
Alſo the Exponent of y/ x will be 


of — will be — 1, of 


>-F:4— 


= ws 
2, becauſe as Vx is a mean Propor- 
tional between 1 and x, ſo Z is an 
Fx Lats Mean between o 
and 1. 


And the Exponent of Ve will 


| " PEEP | 
be J, becauſe as x is the firſt of 
the two mean Proportionals be. 
tween 1 andx; ſo J is the firſt of 
the two Arithmetical Means between 
o and 1. | 
i 8 | 

For ſince 1. x. xx. xxx. are con- 
tinually proportional, therefore their 
Cubes, or any other Roots, will be 
alſo continually proportional ; that 


3 
xxx 


So alſo, I, x. xx. x3.x*. x5. =: 
Wherefore the Roots of the 5th 
Power of thoſe Quantities will be 


—? That is, J 1. Sx. Ja. Sx, 


O D 
S x*, x5, (x.) 


Alſo for the ſame Reaſon, the 


Exponent of , will be +4. 
N. B. Always place the Index of 
the Letter (or Power) over that of 
the Radical Sign. 


Thus in Fractions, the Exponent 


1 
— 
a x3 
"= 


will be — , of s will be 
—4 of ——> will be —z, &c. 


N. . Sa, und bt, of & xandot, 


or Y, and 27, are only two dif- 
ferent ways of Notation for one and 
the ſame thing; the former in the 
old, the latter in the new way. 


80 likewiſe —= and are all 


one; and => is 1, e. 
"be *. 


. 
The way of reading or expreſſin 
antities ſo denoted, is thus, x 
Woite divided by the Cube of x, 


and if it were Ty, it muſt be read, 


Unity or One divided by the Cube- 
Root of the 7th Power of x. 
Mete alſo, That the Sum of the 
Exponents of any two Numbers 
or Quantities, in any Geometric 
Progreſſion, makes the Exponent 
of the Product of thoſe two 
Terms, Eft 


Thus, 4 N, or 48, is the way 
of expreſſing the Product of x7 into 


bg 1 17 BS 
x?, and æ 7 J, or is the 


Produ of 3 into x*. 

Alſo x37, or x is the 
Product of 1 into itſelf, or the 
Square of . 


And the Difference between the 
Exponent of the Quotient ariſing by 
Diviſion of the greater by the leſs. 


2— 2 i . 
Thus x* , or x*, is the Expo- 


nent of the Quotient of 14 by x3, 
Gt: ? 

Let p repreſent the Exponent of 
N, __ — at . and 
let 1. | 

Then will Np = N, NST = 
N*, and Nor =N5, NY 
N, Se. | 
Or if p==3 ; then will N= Ns, 
and Np+ 3 — Ns, &c. 1 

And negatively, N—# = Na, 
and Ny Ne, &c. 


Alſo, as o is an Arithmetical Mean 
between a poſitive and a negative 
Quantity equally diſtant from it; 
(i. e.) —. 6.0, 6. are rithmetically 
proportional: So is 1 a Geometri- 
cal Mean between an affirmative 


INF 
and negative Power, at equal Di- 
ſtances from it: That is, 81. 
ND . | 


Wherefore 1 = NP „ Nb. 
| I 
And dividing all by NF, N. = 


— 1 +3 : 
N 7 So that Ne is all one 
with N22. "FE 


And to add ſome Examples of 
Multiplication and Diviſion in this 


Se. of 


And 5,7; divided by — will 


ſtand in this Notation; thus, 


| „ N 

InvicTion. See Cycle of In- 
dition. | 

Inprvy1s1BLES, in Geometry, 
are ſuch Elements or Principles ag 
any Body or Figure may ultimately 
be reſolved into; and theſe Ele- 
ments or Indiviſibles are in each pe- 


culiar Figure ſuppoſed to be infi- 


nitely ſmall. 

This Method of Indiviſibles, is 
only the ancient Method of Ex- 
hauſtions, a little diſguiſed and 
contracted. It was firſt introduced 
by Cawallerius, in his Geometria In- 
divifibilium, Anno Dom. 1635. Pur- 
ſued after by Torricellias in his 
Works, printed 1644. And again, 
by Cawvallerius himſelf in another 
Treatiſe, publiſhed in 1647 And is 
now allowed to be of excellent uſe in 
the ſhortening of Mathematical In- 
veſtigations and Demonſtrations, 

IX PIN ITE, or INFINITELY 

| GARAEAT 
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GrraTQuanTiTy, is that which 
bas no Bounds, Ends, or Limits. 

' InyFinITELY SMALL QUaANTI- 
TY, is that which is ſo very ſmall, 
as to be incomparable to any finite 
Quantity, or which is leſs than any 
aſſignable Quantity. 1 

1. No infinite 1 can be 
augmented or leſſen'd, by adding or 
taking from it a finite Quantity: 
Neither can a finite Quantity- be 
augmented or leſſen'd, by adding 
or taking from it an infinite)y ſmall 
Quantity. 5 

2. If there be four Proportionals, 
and the firſt is infinitely greater 
than the ſecond; then the third 
will be infinitely greater than the 
fourth. | 

3. If a finite Quantity be divided 
by an infinitely ſmall one, the Quo- 
tient will be an infinitely great one; 
and if a finite Quantity be multi- 
plied by an infinitely ſmall one, the 
Product will be an infinitely ſmall 
one. | 

But if by an infinitely great one, 


the Product will be finite Quan- 


tity. Ee 
if an infinitely ſmall Quantity be 
multiplied . or drawn into an infi- 
nitely great one, the Product will 
be a finite one. | 
INSFINITE SERIES. See Series. 
_ InFLECTION, in Optics, is a 
multiplicate Refraction of the Rays 
of Light, cauſed by the unequal 
Denſity of any Medium, whereby 
the Motion or Progreſs of the Ray 
is hinder'd from going on in a right 
Line, and is inflected or deflected 
by a Curve, ſaith the ingenious Dr. 


Hool, pag. 217. who firſt took no- 
tice of this Property in his Micro- 


rapby. And this, he ſaith, differs 
Lok from Reflection and Refraction, 
which are both made at the Super- 
ficies of the Rody, but this in the 
middle of it within. 
Sir Jaac Newton diſcovered alſo 
by plain Experiments, this Inflection 


INF 


of the Rays of Light, and Mr. de/a 


Hire ſaith, he found. that the Beams 
of the Stars being obſerved in a 
deep Valley, to paſs near the Brow 
of an Hill, are always more- re- 
fracted than if there were no ſuch 


Hill, or the Obſervations were made 


on the top thereof, as if the Rays 
of Light were bent down into a 
Corve, by paſſing near the Surface 
of the Mountain. rg 

- InrLECTION- PornT of any 
Curve, in Geometry, ſignifies the 
Point or Place where the Curve be. 
gins to bend back again a contrary 
way. When a Curve Line, az 
AF, is partly Concave and partly 


| ; 0 
6 


Convex towards the right Line A B, 
or towards a fix'd Point, then the 
Point F, that divides the Concave 
from the Convex Part, and ſo is at 
the Beginning of one, or the End of 
the other, is called the Infection 
Point, or Point of Infletion, as long 
as the Curve being continu'd to- 
wards F, keeps its Courſe the ſame: 
But the Point K is called the Paint 
of Retrogreſſion, where it begins to 
reflect Me. again towards that. 
Part or Side where it took its O- 
riginal, N N 

7 1, If 
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1. If thro! the Point F be drawn 
the Ordinate E F, as alſo the Tan- 

nt FL, and from any Point, as M, 
on the ſame ſide as A F, be drawn 
the Ordinate MP, as likewiſe the 
Tangent MT; then in thoſe Curves 
that have a Point of Inflection, the 
Abſciſs AP continually increaſes, 
and the Part AT of the Diameter, 
intercepted between the Vertex of 
the Diameter, and the Tangent 
MT, increaſes until the Point P 
falls into E, after which it again 
begins to diminiſh; whence the 
Line A T muſt become a Maximum 
AL, when the Point P falls in the 
Point E. ay 

2. In thoſe Curves that have a 
Point of Retrogreſſion, the Part AT 
increaſes continually, and the Ab- 
ſciſs increaſes ſo long, till the Point 
T falls in L; after which 1t again 


diminiſhes. Whence AP muſt be- 


come a Maximum, when the Point 
T falls in L. 
3. If AE =, EF, then will 


AL = I — x, Whoſe Fluxion 
which is 2 == wo ſup- 


poſing x conſtant, being divided by 
x, the Fluxion of A L muſt become 


72 


nothing, that is, — 22. = o; ſo 


that multiplying by ya, and dividing 


by — , „o; which is a gene- 
ral Form for finding F the Point of 
Inflexion or Retrogreſſion in thoſe 
Curves, whoſe Ordinates are paral- 
lel to one another. For the Na- 
ture of the Curve A F K being 
given, the Value of 5 may be found 
nx; and taking the Fluxion of 
this Value, and ſuppofing & inva- 
Tiable, the Value of y will be found 
in x, which being put equal to no- 
thing, or Infinity, ſerves in either of 


1NF 


theſe Suppoſitions to find ſuch a 


Value of AE, as that the Ordinate 
E F ſhall interſect the Curve A F K 
in F, the Point of Inflection or Re- 
trogreſſion. 5 k 

But to determine the Inflection 
or Retrogreſſion in Curves, whoſe 
Semi - Ordinates CM, Cm, ars 


drawn from the fixed Point C, draw / 


CM infinitely near to Cm, and 


make H = Mn, let T touch 


the Curve in M; now the Angles 
CmT; CM, are equal, and ſo 
the Angle CMH, while the Semi- 
Ordinates increaſe, does decreaſe, if 
the Curve is Concave towards the 
Centre C, and increaſes if the Con- 
vexity turns towards it. Whence 
this Angle, or which is the ſame, 
its Meaſure will be a Minimum or 
Maximum, if the Curve has a Point 
of Inflection or Retrogreſſion; and 
ſo may be found, if the Arch TH, 
or Fluxion of it, be made equal to 
o, or Infinity. And in order to find 
the Arch TH, draw L, fo that 
the Angle TN L be equal to CL; 
then if Cm=y, wr=r7, wr 
t, we ſhall have y: 4 bn 
Again draw the Arch HO to the 
Radius CH ; then the ſmall right 
Lines mr, OH, are parallel; and 
ſo the Triangles LH, Lr, are 
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But 


fmilar ; hut becauſe HI, is alſo per- 
zendicular. to L, the. Triangles 


HI, Lr, are alſo ſimilar: 
Whence :: x :: 7 1 ty that is, 


the ines mT, mL, are equal ; 
IL is the Fluxion of Hr, which 
is the Diſtance of CM: Bat, 


HL is a negative Quantity, becauſe 


while the Ordinate CM. increaſes, 
their Difference H decreaſes ;. 
whence * - , which, 
is a general Equation for finding the 
Point of Inflection or Retrogreſſion. 
INFORM ED STARS, are ſuch of the 
fixed Stars, as are not caſt into, or 
ranged under any Form. See Sporades. 
IN ox ess, in Aſtronomy, ſigniſies 
the Sun's entrisg the firſt Scruple 
of one of the four Cardinal Signs, 
eſpecially Aries. . 


 " IMHARMONICAL RELATION, a 


Term in Muſic. See Relation In- 
barmonical. 

InscR1BED, in Geometry, a Fi- 
gure is ſaid to be inſcribed in another, 
when all the Angles of the Figure in- 
ſcribed touch either the Angles, Sides, 
or Planes of the other Figure. 

InscrRiBED BoDIES. See Re- 
gular Bodies. . 

INORDIN ATE PROPORTION, is 
where the Order of the Terms are 
diſturbed. | | 

INSCRIBED HYPERBOLA, is 
ſuch an one as lies entirely within 
the Angle of its Aſymptotes, as the 
Conical Hy perbola doth. 


Power, or Energy 


INT 


 -— INSTANT, is an infinitely ſmall 


Part of Duration that takes up the 
time of only one Idea in our Minds, 
without the Succeſſion of another, 
1 we perceive no Succeſſion 
at all. IS: . 
No natural Effect can be produced 
in an Inſtant. N 25 | 
From whence follows the Reaſon 


Why a, Burden ſeems: lighter to the 
_ Perſon carrying it in the Air, the 


faſter he moves; and why the faſter 
any one ſlides or ſcates upon Ice, the 
leſs liable the Ice is to break, or 
even bend. | 

InTAcT&, are right Lines to 
which Curves do continually ap: 
proach, and yet- never meet with 
them. 'Theſe- are uſually called 
Ajſymptotes : Which ſee. 5 

InTEGERs, ſignifies in Arithme- 
tic, whole- Numbers, in contradi- 
ſtinction to Fractions. 

INT ENSION, in Natural Philo; 
ſophy, ſigniſies the Increaſe of the 
1 of any Quality, 
ſuch as Heat, Cold, Oc. for of all the 

valities, they ſay, they are in- 
— po n that fs capable 
of Increaſe and Diminution. | 

The Intenſion of all Qualities in- 
creaſes reciprocally, as the Squares 
of the Dittances from the Centre 
of- the radiating Quality decreaſes. 

IxTERCALARY Day, is the 
odd Day put in or inſerted in the 
Leap-Year. 

_ InTERCEePTED Axis, a Term 
in Conic Sections, ſignifying the 
ſame with 4b/c:fa. hich ſee. 

INTERCOLUMNATION, in Ar- 
chitecture, is the Space between two 


Columns, which, in the Doric Or- 


der, is regulated according to the 
Diſtribution of Ornaments in the 
Frieze; but in other Orders, ac- 
DK to Vitruvins, is of five dif- 
ferent kinds, vis. Picnaflyle, Syſfyle, 
Euſiyle, Diaſtyle, and Aræoſyle. 
This the Latins expreſs. by the 
Word Intercolumnium. ; 


Ix- 
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Ix TER EST, is the Sum reckoned 


for the Lot or Forbearance of ſome 


principal Sum lent for (or due at) a 
certain time, according to ſome 
certain Rate ; and therefore is cal- 
led Principal, becauſe it is the Sum 
that procreates the Intereſt, or from 
which the Intereſt is reckoned, and 
is either Simple or Compound. 
INTEREST SIMPLE, is counted 
from the Principal only, and is eaſi- 
ly computed by the ſimple or com- 
pound Golden Rule. 
INTERIOR PoLyGoN, See Po- 
lygon Interior. a ; 
INTERIOR TALus. See Talus. 
INTERNAL ANGLES. See An- 
les Internal.” 


IxXNTERSECTI ON,, in Mathema- 


tics, fignifies the cutting of one Line 
or Plane by another; thus we ſay, 
that the mutual Interſection of two 
Planes is a right Linz. | 

In rERSTELLAR, a Word uſed 
by ſome Authors to expreſs thoſe 
Parts of the Univerſe that are with- 
out and beyond our ſolar Sy ſtem, 
and which are ſuppoſed as Planetary 
Syſtems moving round each fixed 
Star as the Centre of their Motion, 
as the Sun is of ours; and if 1t be 
true, as *ris not improbable, that 
each fixed Star may thus be a Sun 
to ſome habitable Orbs that may 
move round it, the Interſtellar 
World will be infinitely the greater 
Part of the Univerſe,” © 

IxTERTIES, in a Building, are 
thoſe ſmall Pieces of Timber that: 
lie horizontally between the Som- 
mers, or between them and the Cell 
or Reaſon. - | 

InTERvaAL, in Muſic, is the Di- 
ſtance between any two Sounds, 
whereof one is more grave, and the 
other more acute. They make ſe- 
veral Diviſions of an Interval, as 
firſt into Simple and Compound. 
The Simple Intervals are the Oftave, 
and all that are within it, as the ſe- 
cond, third, fourth, fifth, ſixth, and 


ſeventh, with their Varieties. Com- 
pound ones are all thoſe that are 
greater than an Octave, as the ninth, 


tenth, eleventh, &c. with their Va- 
rieties. 


An Interval is alfo divided into 


Juſt or True, and into Falſe. All 
the above-mentioned Intervals, with 
their Varieties, whether Major or 
Minor, are Juſt; but the Diminu- 
tive or Superfluous ones are all 
Falſe. An Interval is alſo divided 
into a Conſonance and Diſſonance. 
Which ſee. 


InTERVAL of the Fits of eaſy | 
Reflection, and of eaſy Tranſmiſſion of 


the Rays of Light, 'is the Spaces be- 
tween every Return of the Fit and 
the next Return. 


Theſe Intervals Sir 1/aac Neaxwton * 


ſhgws how to collect, and thence to 
determine whether the Rays ſhall 
be reflected or tranſmitted at their 
ſubſequent Incidence on any pellu- 
cid Medium. | | ? 

InTEsTINE Motion of the Parts 
of Fluids, Where the attracting 
Corpuſcles of any Fluid are elaſtic, 
they mult neceſſarily produce an in- 


teſtine Motion; and this, greater or 


leſſer, according to the Degrees of 
their Elaſticity and attractive Forces. 

For two elaſtic Particles, after 
meeting, will fly from one another 
abſtrafiing from the Reſiſtance of 
the Medium) with the ſame Degree 
of Velocity that they met together 
with, | 


But when, in leaping back from 


one another, they approach other 
Particles, their Velocity will be in- 
creaſed. | 

IxVERSE Method of Flixions, is 
the Method of finding the flowing 
Quantity from the Fluxion given, 
and is the fame with what the fo- 
W Mathematicians call the Cal- 
culus Integralis. 

IV VERSE Method of Tangents, is 
the manner of finding an Equation 
of a Curve, or conſtructing a Curve, 
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by means of a given Tangent, or 
Any other Line, whoſe Determina- 
tion depends upon a Tangent z as to 
And a Curve Line, whole Subrangent 


2 7 * . 
is == » or whole Subtangent s 


third Propertional to —9 and y3 
or whole Subnormal is a conſtant 
Quantity ; or whole Subtangent is 
equal to the Semi ordinate; or to 
find a curve-lin'd Space, whole in- 
definite Area is expreſſed by V x » 


ot by a V a«+xx, Ee. And the 
Solution of moit of theſe Problems 
depend upon the inverſe Method of 
Fluxions. 
INVI N PrROPORT1ON, or Pro- 
den by Ire fron, See Propurtion. 
Ixverss Ratio, S the Aſlam 
Von of the Conſequent to the Ande- 
cedent, like as the Antecedent to 
the Conſequentz as f A: Ba C: 
Ds then by Inverſion of Raties B 
A8 10. 0 
IxvoLurs Ficurrs. The 
Curve A MM (fe Fair Cura) 


1s What 8 called an cn Carnes 


NYOLVUTION, in Algebra, is the 
raiſing up any Quantity from its 
Ree to any other aſſtgred ; as ſup- 
pole 2 13 were to de fquared, or 
raiſed up to its ed Power, they 
ay, involve @ +5, that is, multiply 
it into tf, and it will produce 
@@a+2 @&3<35. 

Inward Name Aver, 
in Fortikeation, i made dy the 
Odertin, ard the Razant Flanking 
Line of Def:noe. 

Iedte Oeder, in Architecture. 
' k the third Order, and u a Rind 
of Mean between the frong and de- 


Rene Orders. Its Capital is adorn- 
ed with Volates, and its Oornice 
with Denticules. | 

1 The Proportions of this Pillar, 
d They are taken from the fn 
on in the Temple of Funn 77- 


18 A 
e at Rome, now the Church of 
St. Mary the beta, are theſe : 

2, 'The entire Order from the 
Superkces of the Area to the Cor- 
nice, are twenty-two Modules, or 
cleven Diameters. 

3. The Column with its Baſe ard 
Capital, contains eighteen Modules. 

4. The Entablature (i. e. the Ar- 
chitrave, Friſe, and Cornice) contains 
four Modules. h 

$5. The Voluta of the Capital is 
of an oval Form. 

6. The Columns in this Order 
are often hollowed, and furrowed 
with twenty four Gutters z ard 
ſometimes tis done only to the third 
Part of the Column, reckoning from 
the bottom, and then that third 
Part hath its Gutters filled with 
little Rods or Battoons, all the Parts 
of the hollow above being leftempry. 

Isis, is that fibrous Qurcle next 
to the Pupil of the Eye, diftinguiſh- 
ed with Variety of Colours. See 
Urea Membroene. 

"is fo called from its Similitace 


to a Rainbow, {in Lemm, Hrs.) 


Alo thoſe changeable Colours 


which ſometimes appear in the 
Glaſſes of Teleſcopes, Microſcopes, 
Se. are Called 2 4 for the fame 
reaſon 3 as is that coloured Spectrum. 
which a triangular priſmatic Glatt 
will project on a Wall, when placed 
{at a Que Angle) un the San-Beams. 
See Rain Bro. 
InzaTIONAL NUMBERS, Ser 
Sui Nambirs. | 
IS daATrioe va QUANTITIES. 
ISK revtak Boptes, are Se- 
lies, which are not terminated by 
IRKECULARFORTIFICATION. | 
Inzscviarnlaixis,or Co rvis 
* => Geometry, 7 
sassen, in 1 
rimes afed for a Figure On, of 
v Angics. 
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Ist ns, in Architecture, are the 
Sides, or Wings of a Building. 

Is0CnRONE Vibrations of a Pen- 
dulum, are ſuch as are made nearly 
in the ſame Space of Lime, as allthe 
Vibrations or Swings of the fame 
Pendulum are: whether the Arks it 
deſcribes be longer or ſhorter : for 
when it deſcribes a ſhorter Ark, it 


moves fo much the flower; and 


when a long one, Propornonabiy 
faſter. 

IsockNe Nat Lid, is that in 
which a heavy Body is ſuppoſed to 
deſcend without any Acceleration: 
And Mir. Lethz:rz. in the 42. Eras. 
Lis/. for Feb. 1689. hath a Dil- 
courle on this Subject: In which he 
News, That an heavy Body with a 
Degree of Velocity acquired by the 

eicent from any Height, may de- 
ſdend trom the fame Point by an in- 
gate Number of Iſochronal Carves, 
and which are all of the fame Spe- 
ces, differing trom one another only 
in the Maguitade of their Parame- 
ters z ſuch as are all the Quaarato- 
Cabical Paraboloids, and confe- 
quently ficilar do one another. 

He thews alſo there, how to find 
a Line, in which a heavy Body de- 
ending. hall recede uniformly from 
a given Pont, or approach uniform- 
ly do ic. 

150WERIA, in Algebra, 5 the 
ſame with Corner: Ab * "2 gans, 
{fre Epuatiers, N®. 1.) or of c 
ar Equaiiom from Frets. 

JSOPERTIWETRICAL Ficus, 
in Geometry, are tuch as have equal 
Nerimeters, or Circumfcrences. 

1. Of Lioperimetrical Regular Fi- 
gares, That is The tet that com- 
ruins the greater Namder ef Sages, 
or the wo Arg and confequent- 
Iy a Circle is the greateſt at ail N. 
gares that Save the lame Ambit as 
It Has. 

2. Of wo Loperimetzcal Tr 
nere da Sides of ohe art Cap, 


\ 
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and ef the other unequal, that is 
the greater, whoſe two Sides are 
equal. 

3. Of Ifoperimetrical Figures, 
whole Sides are equal in Number, 
that is the greateit, which is Equi- 
lateral and Equiangular. From hence 
follows that common Problem of 
making the Hedging or Walling, 
that wall wall in one Acre, or even 
any determinate Number of Acres, 
(which call a,) hedge or wall in any 
greater given Number of Acres, be 
it what it will. Which let be &, as 
lixewile always a Square. Ia order 
to which, call x one Side of an Ob- 
long, Whole Area is the Number 


of Acres 4 then will — be the o- 


. 2 - 
ther Side, and 2 = +2x, _ 


the Ambit of the Oblong. Which 
mult - be equal to four times the 


| ; a 
Square Root of 5, that is, 2 — + 


2Xx=4v& Whence the Valee of 

x Mill be eafily had, and you may 

make infknze Numbers of Squares 

and Oblongs that have the fame 

Ambit, and yet hall have different 

Siren Area's. See the Operation. ' 
Let v b==2g. | 


T — 242 


And e>2zx=2 4x. 
Allo 22x — 24x =—@&4 


* 


. 2 
And xx — AX 2 I 


| 2 
And rx—&x + EI ＋ 


— | [FVP 
As if one Side of the Square be 


10, and one Side of an Oblong be 


19, and the other 1, then will the 
Ambits of that Square and Oblong 
be equal, vis. each 40, and yet the 
Area of the Square will be 100, and 


of the Oblong but 19. 

I805cxLsgs T'rxlanGLE. See 
Triangle. | : 

Is THMus, in raphy, is a 


little Neck, or Part of Land joining 


a Peninſula to the Continent. 
Juri Perion, is a Cycle of 
7980 Conſecutive Years, produced 
by the continual Multiplication of 
the three Cycles, wiz. Lhat of the 
Sun of 28 Years, that of the Moon 
of 19 Years, and that of the In- 
diction of 15 Years; fo that this 
Epocha, although but artificial or 
feigned, {and which was the Inven- 
tion of the famous Julius Scaliger) 
is yet of very good uſe; in that 
every Year within the Period is di- 
ſtinguiſhable by a certain peculiar 
Character; for the Year of the Sun, 
Moon, and Indiction, will not be the 
fame again, till the whole 7980 
Years be revolved. Scaliger fixed 
the Beginning of this Period 764 
Years before the Creation. 
For the finding the Year of the 
Julian Period, you have this Rule: 
Multiply the Solar Cycle by 4845, 
the Lunar by 4200, and the Iadic- 
tion by 6916: | 
Then divide the Sum of the Pro- 
ducts by 7980, and the Remainder 
of the Diviſion (without having re- 
$210 to. the Quotient) ſhall be the 
ear enquired after, 
JuLian YEAR, is the old Ac- 
ant of the Year, inſtituted by Ju- 
tus Ce/ar, which to this day we 
uſe in England, and call it the Ol 
Style, in contra - diſtinction to the 
New Account, framed by Pope Gre- 
gory, which is eleven Days before 
ours, and is called the New Style. 
Jurir ER, the Name of one of 


the Planets. This is the biggeſt of 


KEY 
all the Planets: It is diſtant from 
the Sun ata mean Rate 5201. If the 
Earth's mean Diſtance be 1000, its 
Excentricity is 250. The Inclina- 
tion of its Orbit is 19. 20/7, Its 
Periodical Time is 43332 Days, 12 
Hours, and it revolves about its 
Axis in nine Hours 56 Minutes. 
The Magnitude of Jupiter is about 
2460 Times greater than our Earth. 

1. In the Year 1664, Campani, 
by help of an excellent Teleſcope, 
obierv'd certain Protuberances, and 
Inequalities in the Surface of this 
Planet. 
Satellites, and kept his Eye upon 
them till they went off the Diſk. 

2. In the ſame Year, May , two 
Hours, P. M. Mr. Hao, with a Te- 
leſcope of twelve Foot, obſerved a 
ſmall ſpot in the biggeſt of the 
three obſcurer Belts of Nabel; z and 
Within two Hours after, he found 
that the ſaid Spot had moved from 
Eaſt to Weſt above half the Length 
of the Diameter of Jupiter. 

3. Mr. Caſini obſerved alſo, near 
the ſame time, a permanent Spot in 
the Diſk of Fupiter ; by whoſe Help 
he not only found that Fupiter turns 
about upon his own Axis, but alſo 
the Lime of ſuch Converſion, which 
he eſtimates to be nine Hours, and 
56 Minutes: Which was alſo con- 
tirm'd by better Obſervations of a 
Spot in theYear 1691. 'The Equato- 
rial Diameter of Fupiter to his Po- 
lar one, Sir 1/aac Newton computes 


to be as 404 to 393. 
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K. 
ALEBND AR. See Ca- 
lendar. 
AL EN DS. See Calends. 


KBV, in Muſic, is a certain Tone, 
whereto every Compoſition, whether 
it be long or ſhort, ought to be fit- 
ted or deũgned; and this Key Roo 


As alſo the Shadow of his 


L AD 


to be either flat or ſharp, not in re- 
ſpect of its own Nature, but with 
relation to the flat or ſharp Third, 
which is joined with it. 

KEYS of an Organ, Harpficord, or 
Spinnet, are the horizontal Rows of 


ſmall Pieces of Wood, or Ivory, 


or both; which the Fingers ſtrike 
upon to play, or cauſe the Iuſtru- 
ment to ſound. 

KNors. There are two Sorts of 
Knots uſed at Sea: One they call 
a Bowling- Knot, becauſe by this 
Knot the Bowling-Bridies are fa- 
ſten'd to the Crenyles. This is very 
falt, and will not flip. 

The other is a Wall-Knot ; which 
is à round Knob, or Knot, made 
with three Strands of a Rope. This 

Knot ſerves for the Top-Sail, Sheet, 
and Stoppers. 

The Divikons of the Log-Line 
are thus called. 'Pheſe are uſually 
ſeven Fathom, or torty-two Feet a- 
ſunder, but they ſhould be fifty 
Feet; and then as many Knots. as 
the Log-Line runs out in half a 
Minute, ſo many Miles doth the 
Ship ſail in an Hour; ſuppoſing her 
to keep going at any equal Rate, 
_ allowing for Laws, Lee-Way, 

C. 
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ABEL, is a long thin Braſs 

Ruler, with a ſmall Sight at 

one end, and a Centre-Hole at the 

other, commonly uſed with a Tan- 

2 on the Edge of a Circum- 
erenter, to take Aititudes, Sc. 

Lacunar, in ArchiteQure, is 
an arched Roo! or Cieling, more e- 
ſpecially the Planking or Flooring 
above the Porticoes. 

Lapis, an Initrument to load 
great Guns with Powder. It ought 
to be io proportioned, that two 
Ladles-tull may charge the Piece; 


Fer. 7; wn 
therefore their Breadth muſt be two 
Diameters of the Shot, and their 
Length for double-fortified Cannon 
2 and + of the Shot; for ordinary 
Cannon it muſt not exceed 23 but 
for Culverins and Demi-Culveuns, 
it may be three Diameters of the 
Shot, and 3 and + for leſſer Pieces, 
in order to. load at twice: If you 
will load at once, this. Length of 
the Ladle muſt be double. And ob- 
{erve this, that a Ladle nine Balls 
Length, and two Balls in Breadth, 
will hold juit the Weight of the 
Iron Shot in Powder. 

La MPA DIAS, a kind of bearded 
Comet, reſembling a burning Lamp. 
being of ſeveral Shapes; for ſome- 
times its Flame or Blaze runs taper- 
ing upwards like unto a Sword. 
and ſometimes it is double or treble 
pointed. : 

LancrELl-SHoT, is a ſort of 
Shet uſed at Sea. It is made of 
two Bars of Iron, with a Joint in 
the middle, by which means it cam 
be ſhorten'd, and fo put the better 
into the Gun; and at each end there 
is an Half -Bullet, either of Lead or 
Iron. When tis diſcharged, it flies 
out at length, and is of uſe to cut 
the Enemy's Rigging, &c. 

LazBoaRD, the Left-hand Side 
of a Ship, when you ſtand with your 
Face to the Head. | | 

LANIER, a ſlat ſquare Member 
in Architecture, which is placed on 
the Cornice below the Cimaium, 
and jets out fartheſt ; being ſo cal- 
led from its Uſe, which is to diſperſe 
the Water, and to cauſe it to fall at 
a diſtance from the Wall, Drop by 
Drop, or, as it were, by Tears: 
For Larme, in French, ſigniſies a 
Tear. See Corona. 

LarERALEQVUAT IO, in Alge- 
bra, is the ſame with {tmple Equa- 
tion, which has but one Root, and 
may be conſtructed by ſtraight Lanes 
Oni. | 
LaT19N, is the Tranſlation or 
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Motion of a Body from one Place 
to another in a right Line; and ſo 
is much the ſame as Local Motion. 
LaTITUDE of a Place, is an 
Arch of the Meridian of that Place, 
intercepted between its Zenith and 
the Equator; or *tis an Arch of the 
Meridian intercepted between the 
Pole and ths Horizon; and there- 
fore is called the Pole s Height. 
Larirup, in Navigation, is 
the Diſtance of a Ship from the E- 
quinoctial, either North or South, 
and is counted on the Meridian; ſo 
that if a Ship ſails towards the E- 
quinoQial, ſhe is ſaid ta depreſs the 


Pole; hut if ſhe ſails from the E- 


quinoctial, the is ſaid to raz/e the 
Pole; and if ſhe fails from the Equi- 
noctial, either North or South, her 
Way gained thus is called her Dif- 
ference of Latitude. 

© LATITUDE of a Star, or Planet, 
is its Diſtance from the Ecliptic, 
being an Arch of a Circle of Longi- 
tude, reckoned from the Ecliptic to- 
wards its Poles. 


LATITUDE HeLiocenTrIC of 


a Planet. See Heliocentric. 

Larus Rectum, a Term in 
Conics, being the ſame with the Pa- 
rameter. Which ſee. 

Larus TRANSVERSUM of the 
Hyperbola, is a right Line lying be- 
tween the Vertexes of the two oppo- 
ſite Sections; or that Part of the 
common Axis, which is between the 
Vertexes of the upper and lower 


— 
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Cone, as the Line E D, in the fol- 


lowing Figure. 

LaTus PRIMAR1vum, is a right 
Line belonging to a Conic Section, 
drawn through the Vertex of the 
Section of the Cone, and within it, 
as the Line EE or DD in the pre- 
ceding Figure. | 

LEAP-VEAR, or BissEXTILE, 
is every fourth Year ; and is ſo cal- 


led from its leaping a .Day more 


that Year than in a common Year :; 
For in the common Year any fixed 
Day of a Month changeth ſucceſſive- 
ly the Day of the Week. If the 
Year be divided by 43 and nothing 
remains, tis Leap-Year ; but if 1, 
2, or 3, it is ſo many Years after 
Leap-Year. BEL ©» 
LEAVER. See Leber. 
Leaves, are the Notches of the 


Pinion of a Watch, See Pinion. 


LE, a Sea-Term, by which is 
generally meant the Part oppoſite to 
the Wind. | 

LEGs of @ Triangle. When one 
Side of a Triangle is taken as a 
Baſe, the other two are called Legs. 

Lemma, is a Term uſed chiefly 
by Mathematicians, and ſignifies a 
Propoſition, which ſerves previouſly 
to prepare the way for the more 
eaſy Apprehenfion of the Demon- 
{tration of ſome Theorem, or for the- 
Conſtruction of ſome Problem. 
Les, is a Term in Optics for a 
ſmall Convex, or Plano-Convex, a 
Concave, or Concavo- Convex Glaſs, 

Leo, is the fifth of the twelve 
Signs of the Zodiac, and is marked 
thus Q. | | | 

Ls, the Hare, a Southern Con- 
ſtellation, containing thirteen Stars. 

Less8tr CirCLes of the Sphere, 
are thoſe whoſe Planes do not paſs 
through the Centre of the Sphere ; 
and which do not divide the Globe 
into two equal Parts, but are paral- 
lel to the greater Circles; as the 
Tropics and Polar Circles, and all 
Parallels of Declination and Alti- 

tudes; 
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tude; which latter being parallel to 
the Horizon, are called A/micanters. 

Levanr, in Geography, is pro- 
perly the Eaſtern-ſide of any Con- 
tinent or Country, or that on which 
the Sun riſes; but now with our 
Seamen, it ſignifies the. Mediterra- 
nean Sea, and eſpecially the Eaſtern 
Part of it; and our Trade thither 
is called the Lewant Trade; and a 
Wind that blows from thence out of 
the Str eights- Mouth, is called a Le- 
. vant Wind. 

LEVEL, is an Inſtrument where 
by we find an horizontal Line, and 
continue it out at pleaſure, and by 
this means find the true Level for 
conveying Water to ſupply Towns, 
make Rivers navigable, drain Bogs, 
&c. Of theſe Inſtruments there 
are ſeveral kinds, of which a very 
good one for ſhort Diſtances, is this 
following ; which conſiſts of a round 
Tube of Braſs or other Matter about 


„ 
three Foot long, and about an Inch 
in Diameter, bent up ſquare at both 
Ends to receive two Glaſs- Tubes of 
three or four Inches, faſten'd to 
them. In this Tube is pour'd com- 
mon or colour'd Water through one 
of the Ends, until there is ſo much 
as to appear in the Glaſs-Tubes. 
This Inſtrument being ſet upon a 
three-legged Staff, is fit for Uſe, 
There are many more nice and 
compound Inſtruments of this kind ; 
as may be ſeen in Mr. De la Hize's 
and Picard's Treatiſes of Lewelling; 
in Mr. Bion's Book of Mathematical 
Inſtruments ; and in the Tranſactions 
of the London and Paris Royal Societies. 
LEvELLING, is the Art of find- 
ing a true horizontal Line, or the 
Difference of Aſcent or Deſcent be- 
tween any two Places, in order to 
drain Moats, Marſhes, and Moraſſes, 
Sc. or to convey* Water from Place 
to Place. "466d 


Fa Station be taken more than Hy French Fathoms, it muſt be core 
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.L VER, the ſecond mechanical 


ower, is an inflexible right Line, 
made uſe of to raiſe Weights, either 
- weighing nothing itſelf, or-of ſuch 

Weight as may be balanced. The 
Jever is threefold. 
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1. Sometimes the Fulcrum F is 
placed between the Weight P and 
the Power M. 
2. Sometimes the Weight is be- 
tween the Fulcrum and the Power. 

3. And often alſo the Power acts 
between the Weight and the F ul- 
verum F. 3 7. p 
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PF IN R 
If FM be a Lever, and the 
Weight P hangs any where there- 
on, and FR be the Horizon, then 
the Power M that will keep the 
Weight P at any Elevation M F R, 
acting in the Direction SM, per- 
pendicular to FM, in which Di- 
rection the Action of the Power is 
a Maximum, will be to the Weight 
P, as FN to FM, For it is as 


LIB 
FR to FM, that is, FN to FP; 


and as FP to FM, that is, as FN 


x FP: FMN FP. And ſince FP 


is in both; therefore as FN: 


F M. 


The Action of 4 Power P, and 
the Reſiſtance of the Weight M, 


increaſe in proportion to their Di- 
tance from the Fulcrum; and 
therefore that a Power may be able 


to ſuſtain a Weight, it is required, 
that the Diſtance of the Point in the 


Lever to which it is applied, be to 
the Diſtance of the Weight, as the 
Weight to the Intenſity of the 
Power; which, if it be ever ſo lit- 
tle increaſed, will raiſe the Weight. 
LIVI TX, is the Diminution or 
Want of Weight in any Body, when 
compared with another that is hea- 
vier; and in this ſenſe is oppoſed to 
Gravity. | Oy 

| LiBRa, one of the twelve Signs 


of the Zodiac, being exactly oppo- 


ſite to Aries. 


_ LiBRAT1ON of the Moor, (ſee 


* 


Ewection) is of three kinds. 

1. Her Libration in Longitude ; 
which is a Motion ariſing from the 
Plane of that Meridian of the Moon, 
(which 1s always, nearly, turned to- 


Wards us,) being directed not to the 


Earth, but towards the other Focus 
of the Moon's Elliptical Orbit; and 
ſo to an Eye on the Earth ſhe ſeems 
to librate to and again in Longi- 
tude, or according to the Order of 
the Signs in the Zodiac. This Li- 


bration is of no Quantity twice in 


each Periodical Month, viz. when 
the Moon is in her Apogæum, and in 
her Perigæum; for the Plane of her 
Meridian above-mention'd, is di- 
reed alike to both the Foci. 

2. Her Libration in Latitude; 
which ariſes from hence, That her 


Axis not being perpendicular to the 


Plane of her Orbit, but inclined to 
it, ſometimes one of her Poles, and 
ſometimes the other, will nod (as 

nn f 
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they call it) or dip a little towards 


the Earth, (as is the Caſe of the 


Poles of the Earth towards the Sun,) 
and conſequently ſhe will appear 
to librate a little, and to ſhow ſome- 
times more of her Spots, and ſome- 
times leſs of them, towards each 
Pole; which Libration depending 
on the Poſition of the Moon, in re- 
ſpect of the Nodes of her Orbit with 
the Ecliptic, (and her Axis being 
perpendicular nearly to the Plane 
of the Ecliptic) is very properly ſaid 
to be in Latitude. 

- 3. And this is compleated in the 
Space of the Moon's Periodical 
Month, or rather, while the Moon 
is returning again to the ſame Po- 
ſition, in reſpect of her Nodes. 
4. There is alſo a third kind of 


Libration; by which it happens, 


that though another Part of her is 
not really obverted to the Earth, 
as in the former Libration, yet ano- 
ther is illuminated by the Sun: For 
ſince her Axis is perpendicular near- 
ly to the Plane of the Ecliptic, 
when the Moon is moſt Southerly, 


in reſpect of the Ecliptic North 


Pole, ſome Parts nearly adjacent to 
it will be illuminated by the Sun; 
while, on the contrary, the South 
Pole will be in Darkneſs. In this 
Caſe therefore, if it happens tbat 
the Sun he in the ſame Line with 
the Moon's Southern Limit, then 
will ne, as ſhe proceeds from Con- 
junction with the Sun towards her 
aſcending Node, appear to dip her 
Northern Polar Parts a little into 
the dark Hemiſphere, and to raiſe 
her Southern Polar Parts as much 
into the Light. And the contrary 
to this will happen the next Fort- 
night, while the New Moon is de- 


ſcending from her Northern Limit; 
for then her Northern Polar Parts 


will appear to emerge out of Dark- 

neſs, and the Southern Polar Parts 

to dip into it: And this ſeeming 

Libration, or rather theſe Effects of 
L 
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the former Libration in Latitude, 
depending upon the Light of the 

a her Sy- 
nodical Month. Greg. Aftron. Lib. 


Sun, will be compleated 


4. Sea. 10. 


LirTinG P1ECEs, are Parts of 
a Clock which do lift up and un- 
lock the Detents in the Clock-part. - 
LIaRx, is Fire entring our Eyes 
in ſtraight Lines; and by the Mo- 
tion thereof that it communicates 


to the Fibres in the bottom of the 
Eye, it excites the Idea of Light. 
1. A rectilinear Motion is the 
Motion of Light, as it appears 


from its being eaſily ſtopped by an 


Obſtacle. 


2. And that an irregular Motion 
is more proper for it, may be proved, 
becauſe the Rays that come directly 


from the Sun to the top of a Moun- 


tain, produce no Heat ; whilſt in 
the Valley, where the Rays are a- 


* with an irregular Motion by 


everal Reflexions, there is often 


produced a very intenſe Heat. 

3. That there is Light where 
there is not Fire, is beyond all 
doubt ; for we daily ſee hot Bodies 
that do not ſhine. _ _ 

4. As to the Motion of Light, it 
1s plain, that it is performed in 
Right Lines; but whether it be 
Succeſſive or Inſtantaneous, is diſ- 
puted ; that is, whether at the 
ſame Moment that a Body begins 
to ſhine, the Light is ſenſible at any 
Diſtance ; or whether the Light 


goes on ſucceſſively to Places more 


and more diſtant. 

5. It ſeems clearly to follow from 
ſeveral Aſtronomical Obſervations, 
that that Motion is. ſucceſſive, and 
Philoſophers did not long doubt of 
it ; butby ſome later Obſervations, 
the Concluſions drawn from the 
former are weakened, and we are 
obliged to confeſs that the Motion 
of Light has ſomething unknown 
to us. a 


Mr. 


"TW: 
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Mr. Romer, from a 
ber of Aſtronomical Obſervations for 


the ſpace of 10 Vears, inferr'd the 


vaſt Swiftneſs of the Motion of the 


- 


. Sun's Light, by means of the Eclip- 


ſes of Jupiters Satellites. From 
whence Mr. Huygens in his Treatiſe 
de Lum. p. 8, 9. computes the Mo- 
tion of Light to be 1100000000 
Feet in one Second. Notwithſtand- 
ing this, Mr Caſſini and Miraldus, 


from a great Number of Aſtronomi- 
cal Oblervations, will have Mr. Ro- 


mer and Huygens to be miſtaken. 


See the Mem. de Academ Royal de 


Scien. anno 170 


6. The — of the Air is of- 
ten neceſſary for the Production of 


Light. A | 

7. Tis probable, that the Rays 
of Light which fall upon Bodies, 
and by that means are reflected or 


refracted, begin to bend before they 
arrive at the Bodies ; and that Light 
zs rellected, refracted, and inflected 


by one and the ſame Principle, act- 


ing variouſly in various Circum- 


ſtances. | 
8. *Tis probable alſo, that Bo 
dies and Light at on each other: 
Bodies in emitting, reflecting, re- 
fracting, and inflecting it; and Light, 


by heating them, and putting their 


Parts into a vibrating Motion, where- 


in Heat conſiſts. 


9. All fixed Bodies, when heated 
beyond a certain Degree, do emit 
Light and ſhine ; and this Shining 
and Emiſſion of Light is probably 
cauſed by the vibrating Motion of 
the Parts; and all other Bodies a- 
bounding with earthy Particles, and 
eſpecially when they are ſulphu- 
reous, when their Parts are ſuffi- 
ciently agitated, do emit Light ; 
whether this Agitation be cauſed 
by Attrition, by Percuſſion, by Pu- 
trefattion, or a vital Motion in an 
Animal Body, &c. or any other 
way. Thus the Sea-water ſhines in a 
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Storm; Quickſilver when ſhaken ix 


vacuo; a Cats Back or a Horſe's 
Neck rubbed by the Hand in the 
dark; Wood, Fleſh and Fiſh when 
putrefied. „„ | 
10. Every viſible Point of an 
Object emits Rays of Light into al 
Parts, from whence that Point is 
viſible. 5 | 
Sir Iſaac Newton, in his Optics, 
propoſes the fallowing Queries. 


1. Do not great Bodies conſerve 
their Heat the longeſt, their Parts 
heating one another ? and may not 
youu denſe and fixed Bodies, when 

eated beyond a certain Degree, e- 
mit Light ſo copiouſly,” as by the 
Emiſſion and Reaction of its Light, 
and the Reflexions and Refractions 
of its Rays within its Pores, to grow 
ſtill hotter, till it comes to a cer- 
tain Period of Heat, ſuch as is that 
of the Sun? And are not the 
Sun and fixed Stars, great Earths 


vehemently hot, whoſe Heat is 
conſerved by the Greatneſs of the 


Bodies, and the mutual Action and 
Reaction between them, and the 
Light which they emit, and whoſe 
Parts are kept from fuming away, 
not only by their Fixity, but alſo 
by the vaſt Weight and Denſity of 
the Atmoſpheres incumbent upon 
them, and very ſtrongly compreſ- 
ſling them, and condenſing the Va- 


2 and Exhalations which ariſe 
r 


om them ? For if Water be made 
warm in any pellucid Veſſel emptied 
of Air, that Water in the Vacuum 
will bubble and boil as vehemently 
as it would in the open Air in a Veſ- 
ſel ſet upon the Fire, till it receives 
a much greater Heat. For the 
weight of the incumbent Atmo- 
ſphere keeps down the Vapours, 


and hinders the Water from boil- 


ing, until it grows much hotter than 


L1G 
is requiſite to make it boil ia wacus. 
Alſo a Mixture of Tin and Lead 
being put upon a red-hot Iron in 
Vacuo, emits a Fume and Flame; 
but the ſame Mixture in the open 


Air, by reaſon of the incumbent. 


Atmoſphere, 'does not ſo much as 
emit any Fume which can be per- 
ceived by Sight. In like manner 
the great Weight of the Atmo- 
ſphere, which lies upon the Globe 


of the Sun, may hinder Bodies there 


from _—_ up, and going away 
from the Sun in the form of Va- 
pours and Fumes, unleſs by means 
of a far greater Heat than that 
which-on the Surface of our Earth 
would very eaſily turn them into 
Vapours and Fumes. 
ſame great Weight may condenſe 
thoſe Vapours and Exhalations as 
ſoon as they ſhall at any time be- 
gin to aſcend from the Sun, and 
make them preſently fall back a- 
gain into him, and by that Action 
increaſe his Heat much after the 
manner that in our Earth the Air 
increaſes the Heat of a Culinary 
Fire. And the ſame Weight may 
kinder the Globe of the Sun from 
being diminiſhed, unleſs by the E- 
miſſion of Light, and a very ſmall 
33 of Vapours and Exhala- 
ons. | 
2. Do not ſeveral ſorts of Rays 
make Vibrations of ſeveral Bigneſ- 
ſes, which, according to their Big- 
nefles, excite Senſations of ſeveral 
Colours, much after the ſame man- 
ner that the Vibrations of the Air, 
according to their ſeveral Bigneſſes, 
excite Senſations of ſeveral Sounds ? 
And particularly, do not the moſt 
refrangible Rays excite the ſhortelt 
Vibrations for making a Senſation 
of deep Violet the leaſt eee 
the largeſt for making a Senſation 
of a deep Red, and the ſeveral in- 
termediate ſorts of Rays, Vibrati- 
ons of ſeveral intermediate Bigneſſes 


And the 
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to make Senſations of the ſeveral in- 
termediate Colours ? + 


3. May not the Harmony and 


Diſcord of Colours arife from the ; 
Proportions of the Vibrations pro- 


pagated through the Fibres 'of the 


Optick Nerves into the Brain, as 
the Harmony and Diſcord of Sounds 
ariſe from the Proportions ' of the 


Vibrations of the Air? For ſome 
Colours, if they be viewed together, 


are agreeable to one another, as 
thoſe of Gold and Indigo, and others 


diſagree. ; 

See more of the Nature of Light 
in Dr. Boerhaave's Chemiſtry. 

LikE QUanTIT1Es, in Algebra, 


are ſuch as are expreſſed by the 


ſame Letters equally repeated in 


each Quantity. Thus, 5 & and 4 6, 


and 10 ff and 2 ff, are like Quan- 


tities ; 5 b, and 4 bb, and 10 ff, and 
2 ff; are unlike ones; becauſe the 
Quantities have not every where 
the ſame Dimenſions, nor are the 


Letters equally repeated. 


Lixs Sons, in Agebra, are 


when both are Affirmative, or both 
Negative; but if one be Affirma- 


tive, and the other Negative, they 
are Unlike Signs. Thus, + 30 4, 
and + 2d, have Like Signs, but 


— 37, and +/f, have Unlike 
Signs. ; 


_Lixsx Ficures. See Similar F 
gures. | | | 
LiIkE Ficures, are in the du- 
plicate Ratio of their Homologous 
Sides. | 

Tice Ancues of a Circle, are 
ſuch as contain an equal Number 
of Degrees. f 

LikEk SoL Ip Ficures, are to 
one another in the duplicate Ratio 
of their Homologous Sides. | 

Liu, fignifies the uttermoſt 
Border or graduated Edge of an A- 
ſtrolable; Quadrant, or the like Ma- 


thematical Inſtrument; or the Cir- 


cumference 
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cumference of the Primitive Arch 
in any Projection of the Sphere in 
Plano: Alſo the outermoſt Border 
of the Sun's or Moon's Diſk, in an 
Eclipſe of either Luminary. 

LiIusERs, in Gunnery, are a 
kind of Train joined to theCarriage 
of a Cannon upon a March; it is 
compoſed of two Shafts, wide e- 
nough to receive a Horſe between 
them, (which Horſe- is called the 
Fillet-Horſe.) Thefe Shafts are 


| Joined by two Bars of Wood, and 


à Bolt of Iron at the End, and have 
a Pair of ſmall Wheels. On the 


Axel-Tree riſes a ſtrong Iron Spike, 


on which the Train of the Carriage 
is put upon a March: But when a 
Gun is on Action, theſe Limbers 
are run out behind her. 3 
LIMIT of a Planet, is the greateſt 
Heliocentrick Latitude. Which ſee. 
LimiTED PROBLEM, ſignifies a 
Problem that hath but one, or a 
determined Number of Solutions ; 
as to make a Circle paſs thro' three 


Points given, not lying in a Right 


Line, to deſcribe an Equilateral 


Triangle on a Line given, Sc. 


'Lincu-Pins, are thoſe Pins that 


keep on the Carriage of a Piece of 
Ordnance. | 
Line, a crys Geometry, is A 
nantity extended in Length only, 
— is K reſed to have - Breadth 
or Thickneſs. It is made by the 
Motion of a Point. | 
- Laixs is allo the 12th Part of an 
Inch. | | 
Ling of True 


Place of a Planet, is a 


Apparent right 
LIVE (The Farth's Centre thee 
drawn Eye of the Spec-& the 


from tator 
Planet, and continued as far as the 
fixed Stars. 

Linz of Meaſures, in the Stereo- 
graphic Projection of the Sphere in 
Plans, is that Line in which the 
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Plane of a great Circle perpendicu- 


lar to the Plane of the Projection, 
and that oblique Circle which is 
projected, interſects the Plane of the 
Projection: Or it is the common 
Section of a Plane paſſing thro' the 
Eye's Point, and thro' the Centre 


of the Primitive, and at Right An- 


gles to any oblique Circle which is 
to be projected, and in which the 
Centre and Pole of ſuch a Circle 
will be found. | | 
Ling of Direction of the Earth's 
Axis, in the Pythagorean Syſtem of 
Aſtronomy, is the Line connecting 
the two Poles of the Ecliptic, and 
of the Equator, when they are 
pro jected on the Plane of the for- 
mer., Er 4 
Lins of the Section, in Perſpec- 
tive, is the Interſectionor Contact of 


Glaſs or Diaphanous Plane. 

LiNnE of Lines, on the Sector, is 
a Scale of equal Parts on each Leg, 
and running from the Centre. This 
is divided into 100 equal Parts, and 
ſometimes into more, when the In- 
ſtrument is large. 

Lixe of Numbers. See Gunter's 
Line. | 

LiIx E, in Fortification, is that 
which is drawn from one Point to 
another, in delineating a Plane up- 
on Paper: But in the Field it is 
ſometimes taken for a Ditch bounded 
with its Parapet, and ſometimes for 
a Row of Gabions, or Sacks of 
Earth, extended in length on the 
Ground, to ſerve as a Shelter a- 
gainſt the Enemy's Fire. Thus they 
lay, when the Trenches were car- 
ried on within zo Paces of the 
Glacis, we drew two Lines, one 
on the Right Hand, . and the 0- 
ther on the Left, for a Place of 
Arms. 

LINE CAPITAL, is that which 
is drawn from the Angle of the 


Gorge to the Angle of the Baſtion.- 


LixsB 


the pies to be projected with the 
8 


LIN 
- Lins CenTRAL, is that which 
is drawn from the Angle of the 
Centre, to that of the Baſtion. 

Li xE of Defence, is that which 
repreſents the Courſe of the Bullet 
of any ſort of Fire-Arms, more eſpe- 
cially of a Muſquet-Ball, according 
to the Situation which it ought to 
have to defend the Face of the Ba- 
ſtion. | 
LINE of Defence Fixed or Fichant, 

is that which is drawn from the 

Angle of the Curtain, to the flank- 

ed Angles of the oppoſite Baſtion; 

nevertheleſs without touching the 

Face of the Baſtion. This mult ne- 

ver exceed 800 Feet, which they 

reckon the Diſtance a Muſquet-Ball 
will do Execution. 

Line of Defence Razant, is that 

which being drawn from a certain 

Point of its Curtain, razeth the 
Face of the oppoſite Baſtion. This 

is called alſo the Line of Defence 

Stringent or Flanking. 

Ling of Approach, or of Attack, 
ſignifies the Work which the Be- 
ſiegers carry on under Covert, to 
gain the Moat, and the Body of the 
Place. 

Lins of Circumwallation, is a 
Line or Trench cut by the Beſiegers 
within Cannon-ſhot of the Place, 
which rangeth round their Camp, 
and ſecures its Quarters againſt the 
Relief of the Beſieged. 

LINE of Contravallation, is a 

Ditch bordered with a Parapet, 

which ſerves to cover the Beſiegers 

on the Side of the Place, and to 
ſtop the Salleys of the Garriſon. 

LIN Es within fide, are the Moats 
towards the Place, to prevent the 
like Salleys. 

Lings without fide, are the 
Moats towards the Field; to hinder 
Relief. 

Lins of Communication, are thoſe 
that run from one Work to another. 
But the Line of Communication, 


more eſpecially ſo called, is a con- 


LIN 


tinued Trench, with which a Cir- 
cumvallation or Contravallation is 


ſurrounded, and which maintains 
a Communication with all its Forts, 
Redoubts, and Tenables. 

Line of the Baſe, is a right 
Line which joins the Points of the 
two neareſt Baſtions. 

To line a Work, is to ſtrengthen 
a Rampart with a firm Wall, or to 
encompaſs a Parapet or Moat with 
a good Turff, Oc. | 

Linea APSiDUM, or the Line of 
the Apſes, in the old Aſtronomy, is 


a Line paſſing through the Center 


of the World, and of the Excen- 
tric ; and whoſe two Ends are, one 
the Apogeum, the other the Peri- 
gæum of the Planet. 
this Line which lies between the 
Center of the World and that of 
the Excentric, is called the Excen- 
tricity. 

Ling of greateſt or leaft Longitude 
of a Planet, is that Part of the Linea 
Apfidum reaching from the Center 
of the World to the Apogæum, or 
Perigzum of the Planet. 

LINE of mean Longitude, is one 
drawn through the Centre. of the 


World at Right Angles, to the Linea 


Apfidum, and is there a new Dia- 


meter of the Excentric, or Different; 


and its extreme Points are called 
the mean Longitude. | 

Ling of the mean Motion of the 
Sun, in the old Aſtronomy, is a 
Right Line drawn from the Center 
of the World as far as to the Zodiac 
of the Primum Mobile; and parallel 
to a Right Line drawn from the 
Center of the Excentric, to the 
Center of the Sun; which latter 
Line they call alſo the Line of the 
mean Motion of the Sun in the Ex- 


centric, to diſtinguiſn it from the 


former; which is the Line of mean 
Motion in the Zodiac of the Pri- 
mum Mobile. 
LINE of the Sun's true Motion, is 
a Line drawn from the Centre - 
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the World to the Center of the Sun, 
and produced as far as the Zodiac 
of the Primum Mobile. 
: Linz HoAIZZON TAL, is a right 
Line parallel to the Horizon. 


1. In Dialling, it is the common 


Section of the Horizon and the Dial- 
Plane. 3 — 
22. In Perſpective, it 1s the com- 
mon Section of the Horizontal 
Plane, and that of the Draught or 
Repreſentation, and which paſles 

' thro” the principal Point. 

Line GEOMETRICAL, in Per- 
ſpective, is a Right Line drawn any 
how on the Geometrical Plane. 

Line TERRESTRIAL, in Per- 
ſpective, is a Right Line, wherein 
the Geometrical Plane and that of 
the Picture or Draught interſect one 
another. 

LIE of the Front, in Perſpective, 
is the common Section of the verti- 
cal Plane and of the Draught. 
Lin E of Station, in Perſpective, 
according to ſome Writers, is the 
common Section of the Vertical and 
Geometrical Planes. Others, as 
Lamy, mean by it the perpendicular 
Height of the Eye above the Geo- 
metrical Plane. Others, a Line on 
that Plane, and perpendicular to 
the Line expreſſing the Height of 
the Eye. 
Ling OBjECT1vE, in Perſpec- 
tive, is the Line of an Object, from 
_ whence the Appearance is ſought 
for in the Draught or Picture. 
Linx E of Gravitation of any heavy 
Bady, is a Line drawn through its 
Center of Gravity, and according 
to which it tends downwards. 
Ling Direction of any Body 
in Motion, is that according to 
which it moves, or which directs 
and determines its Motion. 
Line of the favifteft Deſcent of 
'& heavy Body, is the Cycloid. 

Line of the Anomaly of a Planet, 
In the Prolemaic Syſtem, is a Right 
Line drawn from the Center of the 


en * 2 


: : * 


Excentric to the Center of the 


Planet. 5 55 
Lins of the Apogzum F a Pla. 
net, in the Old Aſtronomy, is a right 
Line drawn from the Centre of the 
World, through the Point of the 
Apogæum, as far as the Zodiac of 
the Primum Mobilo. 0 
Lint of the Nodes of a Planet, 
in the New Aſtronomy, is a Right 
Line drawn from the Planet to the 
Sun, being the common Interſec- 
tion of the Plane of the Planet's Or- 
bit with that of the Ecliptic. 
LINE EqQuixocT1aL, in Dial- 


ling, is the common Interſection of 


the Equinoctial, and the Plane of 
the Dial. 

LIN ED Moar, a Term in Forti- 
fication. See Maat. 

Linear NumBERs,-are ſuch 
as have relation to Length only ; 
as (v. gr.) ſuch as repreſent one 
Side of a plain Figure; and if the 
_ Figure be a Square, the Linear 

umber is called a Root. 

LIN BEAR PROBLEM, in Mathe- 
matics, is ſuch an one as can be 
ſolved geometrically by the Inter- 
ſection of two Right Lines. This 
is called a Simple Problem, and is 
capable but of one Solution. 

Ling SUBSTYLAR, is that Line 
on which the Style or Cock of a 
Dial is erected, and is the Repre- 
ſentation of ſuch an Hour-Circle as 
is perpendicular to the Plane of that 
Dial. 4 

Li x E SYNoDICAL, in reference 
to ſome Theories of the Moon, is a 
Right Line ſuppoſed to be drawn 
through the Centres of the Earth 
and the Sun; and if it be produced 
quite through the Orbits, tis called 
the 

Link of the true Syxygies: But a 
Right Line imagined to paſs through 
the Earth's Centre, and the mean 
Place of the Sun is called the 

Line of the mean Syzygies. © 

LIx ES of Chords, Sines, Tangents; 


Secants, 


8 
8 
\ 
0 
v 
- 
0 
tl 


1 


; PTY 

Secants, Verſed Sines, &c, See 
Scale. 5 

 LinsToOCK, is a ſhort Staff of 
Wood about three Foot long, hav- 
ing at one End a Piece of Iron di- 
vided into two Branches, each of 
which hath a Notch to hold a Piece 
of Match, and a Screw to faſten it 
there. The other End of the Staff 
is ſhod alſo with Iron, and pointed 
to ſtick into the Ground; *tis uſed 
by the Gunners in firing Cannon. 

LiqQuips, are ſuch Bodies as 
have all the Properties of Fluidity, 
{ſee that Word ;) and withal, have 
their Particles ſo formed, figured, 
or diſpoſed, that they do adhere to 
the Surfaces of ſuch Bodies as are 
immerſed in them, which we call 
Wetting ; and this Property of Li- 
quid Bodies is ſometimes called Hu- 
midity or Moiflure. 

List, in Architecture, is a little 
ſquare Moulding, ſerving to crown 
or accompany a larger, or on occa- 
fion, to ſeparate the Flutings of a 
Column. It is ſometimes called 
Fillet, and ſometimes Square. 
LIST EL, a ſmall Band, or a kind 
of a Rule in the Mouldings of Ar- 
chitecture: Alſo the Space between 
the Channellings of Pillars. 

LiTERAL Algebra. 
gebra. 

LIZ IERE, a Term in Fortifica- 
tion, being the ſame with Berm. 
Which ſee. | 
| Locas PRoBLEM, in Mathe- 
matics, is ſuch an one as is capable 
of an infinite Number of different 
Solutions : So that the Point which 
is to reſolve the Problem, may be 
indifferently taken within a certain 
Extent. As ſuppoſe any where, in 
ſuch a Line, within ſuch a plain 
Figure, &c. which is called a Geo- 
metric Lucus, and the Problem is 
ſaid to be a local or indetermined 
one, and this local Problem may 
be either ſimple, when the Point 
{ought is in a Right Line; Plane, 


See Al- 
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when the Point ſought is in the 
'Circumference of a Circle; Solid, 


when the Point required is in the 


Circumference of a Conic Section; 


or laſtly Surſolid, when the Point is 
in the Perimeter of a Line of an 
higher kind. | 
Lock-Srir, a Term in Fortifica- 
tion, ſignifying :the ſmall Cut or 
Trench made with a Spade, to mark 
out the firſt Lines of any, Work that 
is to be made. | | | 
LockxinG-WHEEL.. See Count- 


M heel, a Term in Watch-work. 


Locus. If there be two un- 
known and indeterminate Right 
Lines AP, PM, making any An- 


gle (APM) with each other at 


pleaſure; and if the Beginning of 
one of them, viz. AP (which may 
be called x) be fixed in the Point A, 
and the ſaid AP indefinitely ex- 
tends itſelf along a right Line given 
in Poſition; and the other PM 
which may be called y, continually 
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 EOTT 
alters its Poſition, and is always pa- 
rallel to itſelf : (that is, if all the 
PM's be parallel to one another.) 
Then if there be an Equation, 
wherein are both the unknown 
Quantities x and , mix'd with 
known ones, which expreſſes the 
Relation of every AP (x) to its 
Correſpondent PN (5), the Curve 
paſſing thro” the Extremities of all 
the Values of y, that is, through 
all the Points M, is called in ge- 
neral a Geometric Locus; and in 


particular the Locus of that Equa- 
are ſuppoſed to be when tending to- 
2. For Example: Let us ſuppoſe, 


tion. 


bx 


(Fig. : ) that the Equation y = 7 


expreſſes always the Relation of the 
Line AP (x) to PM (Y), which 
make any Angle AP M at pleaſure 
with one another : In the Line A P 
aſſume AB==2, and from B draw 
BE b, parallel co PM, and on 
the ſame ſide; then the indefinite 
Line AM is called in general a 
Geometric Locus; and in particular, 

| bx 

the Locus of the Equation y ==, 


For if the Right Line MP be drawn 
from any one of its Points M pa- 
rallel to BE, the fimilar Triangles 
ABE, APM, will give always 
this Proportion, viz. AB (a): BE 


bx 


(5) :: AP (x) : PM (9). = — 


And therefore the Right Line A E 
is the Locus of all the Points M. 
Moreover, (Fig. 2.) if yy = aa 
— x x expreſſes the relation of AP 
to PM, and the Angle APM be a 
Right Angle, then the Circumfe- 
rence of a Circle, whoſe Radius is 
the Right Line AB = a taken in 
AP, is called in general a Geometric 
Locus, and, in particular, the Locus 
of the Equation yy =aa — xx. 
For if the Perpendicular M (5) be 
drawn from any Point M of the Cir- 


cumference, then by the Nature of 
the Circle, we ſhall have always 


PM* (yy) = DP x PB fa , 


ſuppoſing B D the Diameter of the 
Circle. Therefore the Locus of all 
the Points M is the Circumference 
of a Circle. | | 2 

3. If all the P M's be ſuppoſed to 


tend from one ſide of the Line A B, 


as towards Q ; and then they be 
ſuppoſed to tend from the other ſide 
of the ſaid Line, as towards G; 
then 1t mult be obſerved, that their 
Values from Poſitives (which they 


wards Q,) will become Negative, 
and ſo ſhall we have PM =— y. 
Moreover, if the Point P be ſup- 
poſed to fall from A towards B, and 
afterwards the contrary way, as 
from A towards D; then all the 
AP's on this ſide A will become 
negative, and conſequently we have 
AP =— x. Anda geometric Lo- 
cus muſt paſs through the Extremi- 
ties of all the Values (as well poſi- 
tive as negative) of one of the un- 
known Quantities y, which anſwer 
to the Values both poſitive and ne- 
gative of the other unknown Quan- 
tity x. Therefore, if the Right 
Line QA G be drawn parallel to 
P M, a geometric Locus may be 
found in the four Angles B A Q, 
BAG, GAD, DAQ ; as in the 
ſecond Example (Fig. 2.) or only in 
ſome of the Angles, as in the firſt 
Caſe (Fig. 1.) For in the ſecond 
Example, ſuppoſe that AP be = x, 
and PM = y, the Point M being 
taken firſt in the Quadrant QB; 
then if the Point M be taken 
afterwards in the Quadrant G B, we 
ſhall have AP=x, and PM = 
—y; if M be taken on DG, we 
ſhall have AP = x, and PM = 
— y And finally, if M be taken 
on PQ, we ſhall have AP = — x, 
and PM =y. And in all theſe 
Caſes (by the Nature of the Circle) 


there will come out the ſame Equa- 
tion 
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tion yy = aa—wxx ; becauſe the 


Squares of + y, and + x, are the 
ſame in all Caſes, viz. yy and xx. 


Moreover, in the firſt Example, if 


you make AP=2x, and PM, in 
the firſt Point M taken (on the ſame 
fide as E) upon AE (produced to- 
wards A) in the Angle GAD, we 
ſhall have AP= — x, and PM 
—y; and fince the Triangles ABE, 
APM, are fimilar, the following 
Proportion will be formed, w7s. 
AB (a): BE (3) : AP (—x): 


| 3 Fe 
PM (9) = 73 and therapy Fx 


fore y= . Which is the ſame _ 
| 20 then the Terms yy, 


Equation as was formed, by ſuppo- 
ſing the Point M to fall in the Angle 
BA | 

4. The ancient Geometricians 
did call Plain Loci, ſuch that are 
Right Lines or Circles; and Solid 
Loci, thoſe that are Parabola's, El- 
lipſes, or Hyperbola's; and Surd- 
Solid Loci, ſuch that are Curves of 
a ſuperior Gender than Conic Sec- 
tions. But the Moderns do diſtin- 
=_ Geometric Loci into different 
.inds or Degrees. For under the 
firſt Degree are comprehended all 
the Loci, wherein the unknown 
Quantities x and y are found in E- 
quations only of one Dimenſion ; 
under the ſecond, all thoſe wherein 
thoſe unknown Quantities have two 
Dimenſions, and ſo on; where you 
may obſerve, that there muſt be no 
Rectangle or Product of the un- 
known Quantities x and y in the 
Equations for the Loc? of the firſt 
Kind or Degree; and in the Equa- 
tions for the ſecond, thoſe Quanti- 
ties muſt form a Product, as x y of 
no more than two Dimenſions ; and 
in Equations for the third, a Pro- 
duct x xy, or xyy, of three Di- 
menſions, &c. | 

5. The Terms of the Equation 
of a Locus are ſaid to be different, 


* 


1 


hen either of the unknown Quan- 
tities x and y, or both of them to- 


gether, are found therein of diffe- 


rent Dimenſions: So in the firſt 
Degree, if this Equation be pro- 


b 
poſed, y — _ Ter, the Terms 


„ . il be diffrent, 


Moreover, in the ſecond Degree, if 
2 bx y 
you ſuppoſe yy + yn 


— gx + ix - 


26 XK 
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— hh + 11, ſhall be every one of 
them different. n | 

6. When the unknown Quantities 
x and y, have but one Dimenſion 
in a given Equation, and their Pro- 
duct æ y is not in the ſame, then the 
Locus of that Equation will be al- 
ways a ſtraight Line; and it may 
be reduced to ſome one of the four 


following Formula's ; 1. y= IX . 
bx bx 
2. „ re. 3.90 — ys, — c. 
bx 


4. y = EN as” 


6. When any Equation of two 
Dimenſions is given, and it is re- 
quired to know which of the Conic 
Sectionz will be the Locus of it: 

Bring over all. the Terms of the 
Equation to one ſide; ſo that one 
Member thereof be o, then there 


may happen two Caſes : 


Caſe 1. When the Plane xy is 
not in the given Equation. 1. If 
there be but one of the Squares yy 
or xx therein, then the Locus 
will be a Parabola. 2. If both the 

Y Squares 
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uares yy and x x are found therein the Loci of Equations of three Di- 


LOG 


with the ſame Signs, then the Lo- menſions. Euclid, Apollonius, Ari- 


cus will be an Ellipſis or a Circle. 
3- If the ſaid two Squares are found 


therein with different Signs, then 


the Locus thereof will be an Hy- 


perbola, or the oppoſite Sections re- 


garding their Diameters. 
Ca/je 2. When the Plane xy hap- 
pens to be in a given Equation. 1. 


If neither of the Squares yy and 


xx, or but one of them, are found 


in the Equation, then the Locus- 
will be an Hyperbola between its 


Aſymptotes. 


ferent Signs, then the Locus ſhall 
be an Hyperbola regarding its B 
meters. 3. If the Did two Squares 
have the * Signs, the Square y 


muſt be freed from Fractions, and 


then the Locus. ſhall be a. Parabola, 
when the Square of half the Frac- 
tion multiplying xy be equal to the 
Fraction multiplying xx ; an El- 


lipfis or Circle, when the ſame is 


Teſs ; and finally, an Hyperbola, or 
two oppoſite. ones, regarding their 
- Diameters, when the ſame is 
greater. | 


of Equations of two Dimenſions, is 
. By extracting the Root after the 
manner - of Des Cartes. See his 
Geometry; as alſo Sterling's Iluftra- 


tip Linearum teriii Ordinis. The 


Doctrine of theſe Loci is very well 
handled too by De Witt, in his 
Elementa Curvarum; Mr. Craige, 


in his Tratatus de Figurarum Cur- 


wilinearum Quadraturis & Locis 
Geometricis; and the Marquis 4% 
P Hoſpital, in his Analytic Treatiſe 
Conic Sections, have treated of this 
Subject; and Bartholomens Intieri, 
in his Aditus ad nova Arcana Geo- 
tnt trica detegenda, has ſhewn how 
to find the Loci of Equations of the 
higher Orders: So alſo has Mr. 
Sterling, in his Treatiſe aforeſaid, 


| given an inſtance or two of finding 


2. If the Squares yy 
and x x are found therein with dif*8 | 
under a Plane, Curve, or mix'd Su- 
perficies, and thoſe either determi- 


fleus, Fermat, Vivian, have alſo 


wrote of the Loc. 
Locus av LIN EAN is when the 
Point that ſatisfies the Problem, is 


found in' a Line, whether Right or 
Curve, and that by reaſon of the 
Want of one Condition, only to 
render the Problem determinate al- 


together. | * 


Locus ap SoLipum, is when 
three Conditions are wanting to the 
Determination of the Point ſought, 
d ſo it will be found in a Solid; 
this may be included either 


nate or indefinitely extended. 
Locus 4D SUPERFICIEM, is 
when there being two Conditions 
wanting to determine any Point that 
ſatisfies any Problem, that Point 
may be taken throughout the Ex- 
tenſion of ſome Superficies, whether 
Plane or Curve. | 

As the Locus of an Equation, 
wherein there are two variable 
Quantities, is a Right Line or a 


| Curve Line; ſo the Locus of an E- 
The beſt way of finding the Loci 


quation containing three unknown 
Quantities, will be always a 
Superficies. As the Equation xx 


+ aa, repreſents the 


Superficies of a Sphere, whoſe Ra- 
dius is a, wherein x flows along a 
Diameter of a great Circle from the 


Centre, y flows at right Angles upon 


the Plane of the Circle from the 

Extremity of x, and z is a Perpen- 

dicular from the Extremity of y, to 

tae Superficies * the Sphere. In 
X X 


like manner 


= yy +22, 


repreſents. the Curve Superficies of 
a right Cone, where x flows along 


the Axis from the Vertex, y is per- 


pencicular to x, 2 to y, a equal to 
the Axis, and 5 equal to the Radius 
of the Baſe. See ſomething of this 
in a French Treatiſe entitled Re- 

chercbel 


11s 


LOG 

cherches ſur les Courbes a double 
Courbure. | 

 LopGMENT of an Attack, is a 
Work caſt up by the Beſiegers, dur- 
ing their Approaches in a dange- 
rous Poſt, where it is abſolutely ne- 
ceſſary to ſecure themſelves againſt 
the Enemy's Fire; as in a Cover'd- 
Way, in a Breach, in the bottom of 
a Moat, or elſewhere. This Lodg- 
ment conſiſts of all the Materials 


that are capable to make Reſiſtance, 


viz. Barrels and Gabions of Earth, 
Paliſadoes, Woolpacks, Mantelets, 
Faggots, Oc. | 5 
- Lo6-Line, is one to which th 
Log is faſten'dy which is wound 
about a Reel for that purpoſe, fixed 


in the Gallery of the Ship. This 
Line, for about 10 Fathom from 


the Log, hath, or ought to have 
no Knots or Diviſions ; becauſe 
ſo much ſhould be allowed for the 
Log's being clear out of the Eddy 
of the Ship's Wake before they 
turn up the Glaſs; but then the 
Knots or Diviſions begin, and 
ought to be at leaſt 50 Foot from 
one another; tho* the common er- 
roneous Practice at Sea is to have 
them but ſeven Fathom, or 42 Foot 
diſtance. | 

Tho? this at beſt be but a preca- 
rious way, 'tis however the moſt 
exact of any in uſe, and much het- 
ter than that of the Spaniards and 
Portugueſe, who gueſſed at the Ship's 
Way by the running of the Froth 
or Water by the Ship's fide; or 
than that of the Dutch, who uſed to 


heave over a Chip into the Sea, and 
ſo to number how many Paces they 


could walk on the Deck, while the 


Chip ſwam or paſſed between any 


two Marks or Bolt-Heads on the 
fide. | 3 

Loc ARIT HuS, are the Indexes 
or Exponents, (moſtly whole Num- 
bers and decimal Fractions, con- 
ſting of 7 Places of Figures at 


leaſt) of the Powers or Roots (chiefly 


/ 


06 


broken) of a [om Number, yet 
xponents, that the 


ſuch Indexes or 
ſeveral Powers or Roots they expreſs 


are the natural Numbers 1, 2, 3, 4, 
5, Sc. to 10 or 100000, Ge. 


(as if the given Number be 10, and 
its Index be aſſumed 1,0000000, 
then the 0,0000000 Root of 10, 


which is 1, will be the Logarithm 


of 1; the 0,301036 Root of to, 


which is 2, will be the Logarithm 


of 2. the 0,477121 Root of 10, 
which is 3, will be the Logarithm 
of 3; the 0,612060 Roor of 10, 


the Logarithm of 4. the 1,041393 


Power of 10 the Logarithm of 11 ; 
the 1,079181 Power of 10 the Lo- 
garithm of 12 ; and ſo on,) being 
chiefly contrived for the Eaſe an 

Expedition of performing Arithme- 
tical Operations in large Numbers, 
pointing out the Product of two 
Numbers by the Addition of their 
Logarithms, the Quotient of their 
Diviſion by the Subſtraction of their 


Logarithms, and the Powers and 


Roots by the Doubling, Tripling, 
&c. Halving, Triſecting, Qc. the 
Logarithms ; and founded upon this 
Conſideration, that if there be any 
Row of geometrical proportional 
Numbers, as 1, 2, 4, 8, 16, 32, 04, 
128, 256, Oc. or 1, 10, 100, 1000, 
10000, &c. and as many Arithme- 
tical Progreſſional Numbers adapted 
to them, or ſet over. them, begin- 


o, 1, 2, 3, 4, 5 
1, 2, 4, 8, 16, 32, 
6, 7, Ce. 0, % -#s:4 {Yu 

64, 128, Cc. I, 10, 100, 1000, 


4. . 
10000, Cc. | 
any two of Shoſe Arithmetical Pro- 
greſſionals added together be that 
Arithmetical Progreſſional, which 
anſwers to, or ſtands over the Geo- 
metrical Progreſſional, being the 
Product of the Multiplication of 
thoſe two Geometrical Prog reſſionals 
under which the two aſſum'd A- 

Y 2 rithmetical 


ning with o, thus, 


then will the Sum of | 


9 


W as wo * 9 _ 2 — * 
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rithmetical Progreſſionals ſtand ; 
and if thoſe Arithmetical Progreſ- 
fionals be ſubtracted from each o- 
ther, the Remainder will be the A- 
rithmetical Progreſſional ſtandin 
over that Geometrical Progreſſiona 
which is the Quotient of the Divi- 
ſion of the two Geometrical Progreſ- 
fionals belonging to the two firſt 
aſſumed Arithmetical Progreſſionals, 
and the Double, Triple, &c. of any 
one of the Arithmetical Progreſſio- 
nals, will be the Arithmetical Pro- 
greihonal ſtanding over the Square, 
Cube, Se of that Geometrical 
Progreſſional, which the aſſum'd A- 
rithmetical Progreſſional ſtands over; 
as well as the 1, 3, Oc. of that A- 
rithmetical Progrelional, will be the 
Geometrical Progreſſional auſwering 
to the Square Root, Cube Root, 
&c. of the Arithmetical Progreſ- 
fional over it; and from hence a- 
riks the following common, tho' 
lame and imperfe&t Definition of 
Logarithms, viz. that they are fo ma- 
Arithmetical Progre//ſionals an- 
þ "ba to the ſame Number of Geo- 
metrical ones. Whereas if any one 
looks into the Tables of Logarithms, 
he will find that theſe do not at all 
run on in an Arithmetical Progreſ- 
fion, nor the Numbers they anſwer 
to in a Geometreial one. Theſe laſt 
being themſelves Arithmetical Pro- 
greſſionals. | 
Dr. Vallis, in his Hiſtory of A. 
gebra, calls Logarithms the Indexes 
of the Ratio's of Numbers to one 
another. Dr. Halley, in the Phi- 
bo/ophical Tranſa#ioms, Ne 216. ſays, 
they are the Exponents of the Ra- 
tio's of Unity to Numbers.— 80 
alſo Mr. Cotes, in his Harmonia 
Menfjurerum, ſays, they are the 


Numerical Meaſures of Ratio's ; but 


all theſe convey but a very confuſed 


Notion of Logarithms, Nay, if what 
the great Dr. Barrow ſays, in one 
of bis Mathematical Lectures, be 
admitted for Truth, (where ke treats 


L O G 


of the Nature of a Ratio, and denies 


it to be any manner of Quantity. 
thoſe Gentlemen's Definitions mu 
be either Nonſenſe, or very near it. 
The firſt Makers of the Loga- 
rithms had a very laborious and 
difficult Taſk to perform; they firſt 
made choice of their Scale or Sy- 
ſtem of Logarithms, that is, what 
Sett of Arithmetical Progreſſionals 


ſhould anſwer to ſuch a Set of Geo- 


metrical ones, for this is entirely 
arbitrary; and for ſome Reaſons 
the Decuple Geometrical Progreſ- 
fionals, 1, 10, 100, 1000, 10000, 
Se. and the Arithmetical one, 
o, 1, 2, 3» 4, Ce. or o, oooooo; 
1, o; 2, ooooco; 3, oooooo; 
4,000c00, Wc. was thought molt 
convenient. After this they were to 
get the Logarithms of all the inter- 
mediate Numbers between 1 and 
10, 10 and 100, 100 and 1000, 
1000 and 100c0, Wc, Hic Labor 
bac Opus fuit. But firſt of all they 
were to get the Logarithms of the 
prime Numbers 3, 5,7, 11, 13,17, 
19, 23, Cc. and when theſe were 
once had, it was eaſy to get thoſe 
of the Compound Numbers made 
up of the prime ones, by the Ad- 
dition or Subtraction of their Lo- 
garithms. 

In order to this, they found a 
mean Proportional between 1 and 
10, and its Logarithm will be Z that 
of 10; and ſo given, then they a- 
gain found a mean Proportional be- 
tween the Number firit found and 
Unity, which Mean will be nearer 
to 1 than that before, and its Loga- 
rithm will be Z of the former Loga- 
rithm, or 3 of that of 10; and 
having in this manner continually 
found a mean Proportional between 
1 and the laſt mean, and bifleQed 
the Logarithms, they at length, 
after Laing 54 ſuch means, came 


to a Number 1,000c00000000000 
1278191493200323442 lo near to 
1 as not to differ from it jo much 
| a5 


1 


10 


Wende t an 


us 88 

found its Logarithm to be 0,0000 
0090000000005551115123125782 
702, and, 0000000000000001 278 
1914932003235 to be the Difference 
whereby 1 exceeds the Number of 
Roots or mean Proportionals found 
by Extraction, and then by means 
of theſe Numbers they found the 
Logarithms of any other Numbers 


whatſoever, and that after the fol- 
lowing manner : Between a given 


Number whoſe Logarithm is want- 
ed and 1, they found a mean Pro- 
portional as above, until at length 
a Number (mix'd) be found, ſuch a 
{mall Matter above 1, as to have 1 
and 15 Cyphers after it, which are 
followed by the ſame Number of 
ſignificant Figures; then they ſaid, 
as the laſt Number mentioned above 
is to the mean Proportional thus 
found, fo is the Logarithm above, 
VIZ. o, OQ00000000000000555111 
5123125782702 to the Logarithm 
of the mean Proportional Number 
ſuch a ſmall Matter exceeding 1, as 
but now mentioned ; and this Lo- 
garithm being as often doubled as 
the Number of mean Proportionals 
(form'd to get that Number) will 
be the Logarithm of the given 
Number. And this was the me- 
thod that Mr. Briggs took, to make 
the Logarithms. But if they are 
to be made to only ſeven Places of 
Figures, which are enough for com- 


mon Uſe, they had only occaſion 


for to find 25 mean Proportionals, 
or, which is the ſame thing, to ex- 
tract the 4334335 Root of 10. 
Now having the Logarithms of 3, 
5, and 7, they eafily got thoſe of 
2, 4, 6, 8, and 9; for ſince P=2, 
the Logarithm of 2 will be the 
Difference of the Logarithms of 10 
and 5; the Logarithm of 4, will 
be two times the Logarithm of 2; 
the Logarithm of 6, will be two 
times the Logarithm of 3 ; and the 
Logarithm of 9, three times the Lo- 
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goods of 3. So alſo having found 
the Logarithms of 13, 17, and 19, 
and alſo of 23 and 29, they did 
eaſily get thoſe of all the Numbers 
between 10 and 30, by Addition 
and Subtraction only; and ſo hav- 
ing found the Logarithms of other 
prime Numbers, they got thoſe of 
the Numbers compounded of them. 


But fince the way above hinted 


at, for finding the Logarithms of 
the prime Numbers is ſo intolerably 
laborious and troubleſome, the more 
{k:iful Mathematicians that came 
after the firſt Inventors, employing 
their Thoughts about abbreviating 
the thing, 5 a valtly more eaſy 
and ſhort way offer'd to them from 
the Contemplation and Menſura- 
tion of hyperbolic Spaces contained 
between the Portions of an A- 
ſymptote, Right Lines perpendicu- 
lar to it, and the Curve of the Hy- 
perbola : For if ECN be an 
Hyperbola, and AD, AQ the A- 


A+ Bo 0.» 


ſymptotes, and AB, AP, AQ. Sc. 
taken upon one of them be repre- 
ſented by Numbers, and theOrdinates 
BC, PM, QN, &c. bedrawn from 
the ſeveral Points B, P, Q, Sc. to 
the Curve, then will the Quadri- 
line Spaces B CMP, PMNQ, &c. 
viz. their Numerical Meaſures, be 
the Logarithms of the Quotients of 
the Divifſion of AB by AP; AP by 
AQ, Oc. Since When AB, AP, AQ, 
Ec are continual Proportionals, the 
ſaid Spaces are equal, as is demon- 
ſtrated by ſeveral Writers concerning 
Conic Sections. Amongſt which, 

po ſee 
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ſee the Quadrature of the Circle, by 
Gregory St. Vincent ; and the Mar- 
quis de la Hoſpital's Conic Sections; 


which likewiſe may be briefly de- 
monſtrated thus: Join the Points 


LOG 
N and C by a Right Line, which 
continue out Book-ways to meet 
the Aſymptotes in R and 8. Alſo 
join NM, MC, draw the Tangent 
TMV thro M, and draw the 


%. 


1 


1 1 
NID ARCS 
2 Zee. * | 
N — 
R aT F BA 


the Right Line AMZ cutting NS 
in Z. Now fince (by Suppoſition) 
AP: AB:: AQ: AP; therefore 
(dividends) AP—AB: A 
AB: AP. But fince (by the Na- 
ture of the Curve) AB: AP: :: 
PM: BC; therefore AP— AB: 
r: PM : BC. Again 
PM: QN :: BC: PM. and fo 
{componendo) PM + QN : B C+ 
PM :: PM : BC. But ſince (before) 
AP—AB : AQ—AP ::PM : BC; 
therefore AP—AB : AQ—AP :: 
PM + NQ : BC + PM. And fo 
PM+NQ x QP= BC+PM 
x PB, and the half of the one e- 
qual to the half of the other; that 
is, the right - lin'd Trapeziums 
QNMP, PMCB are equal. 
Again, ſince (by Nat. Curve) TP 
AP and RQ = AB, and BC: 
PM :: PM : QN (by Sup.) and 
AP:AB::BC:PM; therefore 
TP (AP): PM :: R (AB) : QN. 


Wherefore the Triangles RNQ, 


TMP are ſimilar; and fo the 
Right Line RS is parallel to the 
Tangent TV. Conſequently NC 
will be an Ordinate to the Diameter 
AZ, and NZ = C, and the right- 
lin'd Triangle NZ M= Z CM, and 


Q—AP: 


the Hyperbolic Segments -N M N, 
MCM equal. Wherefore at length 
the Trapezium QN MP — deg- 
ment NMN is = Trapezium 
PM CB — Segment MCM; that 
is, the Hyperbolic Spaces QNMP, 
PMCB are equal. 

This may be demonſtrated without 


conſidering any one Property of the 


Hyperbola, except that of the Rect- 
angles AB x BC, AP x PM, AQ * 
AN, &c. being equal to one 2nother; 
for ſuppoſe BC to be a given Or- 
dinate, and let an infinite Number 
of Ordinates ab, cd, P M, ef, gh, 


NA 


* 


QN, Cc. be drawn parallel to it 
from the Points a, c, P, e, g. Q, Cc. 
infinitely near to each other, and 
all deſcending in a continual geo- 
metrical Progreflion ; then will Ba, 

a c, 


LOG 3 
ac, cÞ, Pe, eg, g Q. Cc. be con- Tx 


tinual Geometrical Progreſſionals; 
and ſo all the little Rectangles CB 


x Ba, ab x ac, cd x cP, PM x 


Pe, f x eg. ghxgQ, Cc. will 
be equal to one another; and any 
Number B M of them will be equal 
to the ſame Number PN of them: 
that is, ſince the hyperbolic Space 
BN differs but by an infinitely ſmall 
Quantity from the Sum of all ſuch 
little Rectangles, the hyperbolic 
Space B'CM P will be equal to the 
hyperbolic Space PMNQ. Havin 
thus ſhewn that theſe hyperbolic 
Spaces numerically expreſſed may 
be taken for Logarithms, I think it 
may not be amiis to ſhew a ſhort Spe- 
cimen from our great Sir //aacNew- 
ton, of the Method how to meaſure 


theſe Spaces, and conſequently how | 


the Logarithms may be conſtructed. 
Let CA AF be i, and AB 


. 1 l 
Ab = x; - will Is be =BD, 


I 
and 
I—x 


_ Expreſſions into Series's, it will be 
<p | 


bd and putting theſe 


CAB VE 


gn x+x*—x3 + x*—x*, 
= =1 +x-+x* ＋ X +x* 
+ x5, &c. and 


Ix 


. 
x ' 


rm + xx + x* E bats 


—=XxX— XX — 
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x, Ce. and taking the Fluents, 
we ſhall have the Area AFDB 


xx x3 x+ x5 


=x=— — 4 — — — —, 


4 r 
&c. and the Area AF J/b = x + 


xx x3, . N 
* ; 1 . T7» Ve: and 


Dos: 
the Sum 34 DB =2 XxX -Þ 12 + 


2 x5 + 3x7 +3 x?, Oc. Now if 
AB or As be '=—=x; C6 
being o.g. and CB=1.1. by 


S putting this Value of x in the E- 


quations above, we ſhall have the 
Area bd DB==0,2006706954621511 


for the Terms of the Series will 


ſtand as you ſee in this Table. 


o. 2000000000000000c== iſt 
6666666666666 2d 
40000000000== 3d | 


285714286= 4th Toe 
2222222=<6th 8 Te 
18182= 6th | 207108 
- "rhqa=7th 
E 1==8th 
o. 200670695 4621511. 


If the Parts A d, and A D of this 
Area be added ſeparately, and the 
leſſer DA be taken from the greater 
4A, we ſhall have Ad—AD=x*+ 


* * 4 * 5 
. * a - Sc. = 
o. 0100503358535014. for the 


Terms reduced to Decimals will 
ſtand thus ; 


0.01 ©0000000000000 
5 OOOOOOOOOCOo 
3333333333 

2 FCOCOOO 

200000 

1667 


De, 
0.0100503358535014 


—_ 


"Now i this Difference of the 


Areas be added to and ſubtraQed 
YT 4 fro n 


* — d 
5 — 1 — ä—— —— — 7—ðÜ6d1 ä . CT — - * * — —— — 
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Toes 
Frbth their Sum before found, hatf 
the Aggregate o. 105 3560515657826 

will de the greater Area A d, anc 


43248 will be the leſſer Area AD. 


AD and Ad will be obtain'd alſo 
when AB Ab are ſuppoſed to 
be 55; or CB=1.01, and C= 
6.99. if the Numbers are but duely 
transferred to lower Places, as 


©.0200000000000000 
6666566666 


00000 
mich ib: . 
Sum 0.0200006667065695 = 4 D 
| 0.0091000000000000 
weve 
2 


0.0001000050003333 =Ad—AD 


» 


Half the Aggregate o 01c0503358 
535014 = Ad, and half the Re- 
mainder o. 0099$0330853t681 = 
AD. 

And ſo putting AB=Ab=,;, 
or CB = 1.001, and Ch=0.999, 
there will be obtain'd Ad = 
©.00100050003335835, and AD 
©.00099950013330835. | 

After the ſame manner, if AB= 
Ab be o., or 0.02, or 0.002 ; 
theſe Areas will ariſe, | 
Ad= 0.2231435513142097, and 
AD = ©.1823215576939546, or 
Ag = 0.0202027C73175194, an 

AD = 0 109802627 2961797, or 
Ad = 0.002002, and AD=o oor. 
From theſe Areas thus found, o- 
thers may be eaſily had from Addi- 
tion and Subtraction only. For 


1. 2 


KS: - 
fince —— * og =* the Sum of. 


the Areas 0.6931471805599453 be- 
longing to the Ratio's = and 85 


half the Remainder o. oꝗg 3 1017980 
By the ſame Tables theſe Areas 


LOG 
8 
will de the Area A FH G when 
CGis=2. Allo fince == * 2 
=3. the Sum 1.09861 22886681097 
of the Areas belonging to 858 and 
2, will be the Area AFGH, when 


2X2 


and 2x5 2 10; by a due Addi- 
tion of Areas will be obtain'd 


_ 1.6093379124341004 = AFHG, 
when 1 and 2. 032585092 
9940457 = AFHG, when CG 


- =10; and ſince 10 * 10 io; 


and 10 x 100 = 10003 and 


V5xioxo.gs =7, and 10 * 1.1 
IOOO x 1. 9 
7X11 


=11, and = 13, and 


1000 x o 998 


2 


that the Area AFHG may be 
found by the Compoſition of the 
Areas found before when CG=1 00, 
oo, or any other of the Numbers 
above mentioned; * . all theſe A- 
reas are the Hyperbolic Logarithms 
of thoſe ſeveral — 
Having thus obtained the Hyper- 
bolic Logarithms of the Nag ers 
10, 0.98, o. 90, 1.01, 1.02, Which 
may be done in about an Hour or 
two's time. If the Logarithms of 
the four laſt of them be divided 
by the Hyperbolic Pe or 
2.3025850929940457 of 10, and 
the 2 or which is 
the ſame thing, if it be multiplied by 
its Reciprocal 0.434 29448190325 18, 
we ſhall have the true Tabular Lo- 
garithms of 8, 99, roo, 101, 102. 
Theſe are to be interpolated by ten 
Intervals, and then we ſhall have 
the Logarithms of all the Numbers 
between 980 and 1020; and all be- 
tween 


= 4993 it is plain 


a R «© OO. oa dS e 


— 


L O G 
tween 980 and 400, being again 
interpolated by ten Intervals, the 
Table will be as it were conſtructed; 
then from theſe we are to get the 
,ovarithms of all the prime Num- 


bers and their Multiples leſs than 
100, which may be done by Ad- 
dition and Subtraction only. For 


B00 
Ur d 20: teenie 2 
r to the Loga- 


rithm of the leſſer Number; for if 


the Numbers are repreſented by Cps 
CG, CP, and the Ordinates p59 


PQ be raiſed ; if be wrote for 
C, and x for GP or Gp, the 


T0 4 4 5 . 2X x : 
y $4 x 1020 2 23 V3 x 9963 Ares 5. M or * 2 n* 7 
3 FER 
td 984 755. &c. will be to the Area 


par = 13 6 1 f 43 

2235 986 

= 99 To x27 II" px iy 
5 2 999 __ 

=295 32 — 313 27 37 

3 989 oY 

F=Y "2 EST nt 

ES. £305; 9971 

473 1x17 533 13x13 

+ P8932.” 9949 

—=39. 28 bv \þ 3X 49 

4 28 
= 673 F 
9954 996 9968 


having the Logarithms of all the 
Numbers leſs than 100, you have 
nothing to do but interpolate them 
ſeveral times thro? ten Intervals. 
Now the void Places may be filled 
up by the following Theorem. Let 
» be a Number, whoſe Logarithm 
is wanted ; let x be the Difference 
between that and the two neareſt 
Numbers, equally diſtant on each 
ide, whoſe Logarithms are already 
found, and let 4 be half the Diffe- 
rence of their Logarithms; then 
the requir'd Logarithm of the Num- 
ber z will be had by adding 4+ 


— vided the 


HG, As the Difference between 


the Logarithms of the extreme 
Numbers, or 24, is to the Diffe- 
rence between the Logarithms of 
the leſſer, and of the middle one, 
which therefore will be 


ER 


* 3 2 
1 x3 $ ye 
e 32 14 —_ 2 
dx dx* 

= dx + 27 22 Sc. the 


a. 
two firſt Terms 424 2 of this 


Series, being ſufficient for the Con- 
3 ſtruction of a Canon of 


Logarithms, 
even to 14 Places of Figures, pro- 
umber whoſe Logarithm 
is to be found be leſs than 1000, 
which cannot be very troubleſome, 
becauſe x is either 1 or 2, yet it is 
not neceſſary to interpolate all the 
Places by help of this Rule, fince 
the Logarithms of Numbers which 
are produced by the Multiplication 
or Diviſion of the Number. laſt 
found, may be obtain'd by the 
Nutabers whoſe Logarithms were 
had before by the Addition or Sub- 
traction of their Logarithms. More- 
over, by the Difference of their Lo- 
garithms and by their ſecond and 
third Differences, if neeeſſary, the 
void Places may be ſupplied more 
expeditiouſly ; the Rule aforegoing 
being to be applied n the 

on- 
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Continuation of ſome fall Places is 
wanted, in order to obtain theſe Dif- 
f 
By the ſame Method Rules may 
be found for the Intercalation of 
Logarithms, when of three Num- 
bers the Logarithm of the leſſer and 
of the middle Number are given, or 
of the middle Number and the 
greater; and this altho' the Num- 

rs ſhould not be in Arithmetical 
Progreſſion. Alſo by purſuing” the 
Steps of this Method, Rules may be 
eaſily difcovered for the Conftruc- 
tion of the Tables of artificial Sines 


and Tangents, without the Help of 


the natural Tables. Thus far the 
a 1 Newton, who fays, in one of 

is Letters to Mr. Leibnitz, that 
he was ſo much delighted with the 
Conſtruction of Logarithms, at 


that he was aſhamed to tell. to how 


many Places of Figures he had car- 


rid them at that time; and this 
was before the Year 1666, becauſe, 
_ (fays he) the Plague made him lay 
.aftde thoſe Studies, and think of o- 
ther things. . 

-. Dr. Keil, in his Little Trac of 
: Togarithms, at the end of his Com- 
mandine's Euclid, has given the fol- 


Towing uſeful Series for finding the 


Logarithms of great Numbers. Let 
& be an odd Number, whoſe Loga- 
rithm is wanted; the Numbers 
x—t and x-+1 will be even, and 
ſo their Logarithms will be had, 
and the Difference of theſe Loga- 
rithms which call y; alſo there is 
given the Logarithm of a Number, 
which is a Geometrical Mean be- 
tween x—1 and x+1, vis. equal 

to & the Sum of the Logarithms. 


> —— 


2 Fob 18 

4 * 24x3 
P 

T 3605 T 15120x7 * 25 200x? ? 

Oc. will be equal to the Logarithm 


Then the Series y x 


— 


two Num 


* 


15070 
of the Number x. If the Number 
exceeds 1000, the firſt Term of 


.4 


( 2 * : ; 7 1 8 ö 
the Series, viz. — is ſufficient to 


4 


get the Logarithm to 13 or 14 Pla- 


ces of Figures, and the ſecond Term 


will give the Logarithm to 20 Pla. 


ces; and if x be greater than 10000, 


the firſt Term will exhibit the Lo- 
garithm to 18 Places of Figures. 


his Series is eaſily found out and 
deduced from the Conſideration of 


the Hyperbolic Spaces aforeſaid. 


Mr. Cotes, in his Har mon. Men ſur. 
at the Beginning ſays, if the Sum of 
rs be z and their. Dif. 
ference x, and you ſuppoſe M = 


0,434294431903;&c. viz. the Value 


of the Subtangent of the Logarith- 


.mic Curve, to which Briggs's Loga- 
His firſt ſetting-out in thoſe Studies, rithms are adapted, and you take 


* XX. 1 
5 f — — 4 — — — — 
2 M 2 22 K B, B KN =C, 


C= =D, Ge. then will the Lo- 


garithm of the Quotient of the Di- 
viſion of the greater by the leſs be 
= A+; B+3C+3+ D, Oc. So 
that to find the Logarichms of the 
rime Numbers 11, 13, 17, 19, 23, 
He. you need but find the Product 
of the two Numbers deficient from 
either of them by 1, and exceedin 
it by 1, which will always Fog 
that Product by 1 ; then to the Lo- 
garithm of the Quotient of the Di- 
viſion of that Square by the ſaid 
Product, found by the Rule but now 
expreſſed, add. the Logarithm of 
that Product, which is always made 
up of the given Logarithms of the 
prime Numbers, being leſs than the 
iven prime Number, and + the Sum 
will be the Logarithm of the pro- 
Foſed given Number. 
Mr. Mercator's Logarith-motechnia, 
ſet forth An. 1668, was the firſt public 
Treatiſe of the Conſtruction of Lo- 
garithms by the Hy perbola, that wy 
| = Oe 


* 


by help 
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of infinite Series's, nearly 
expreſſing the Aſymptotical Hyper- 
bolic Spaces in Number. And after 
him Dr. Gregory, and others did 
the ſame thing; but no one has 


| ſhewn how to perform the Buſineſs 


ſo perſpicuous and elegant as Sir 
Jaac, as will eaſily appear upon 
comparing his Way above-mention- 
ed with any other extant.— Dr. 
Halley too, (in Tranſ. Philoſ, N? 
216.) has given their Nature and 
Conſtruction (after a ſort) without 
any mention of the Hyperbola ; tho 
it is evident, that all the while he 
had the Hyperbola and the Menſu- 


ration of the aſymptotical Spaces 


under Conſideration ; but rather than 
expreſly mention them, becauſe he 
will not uſe Geometrical Figures in 
an Affair purely Arithmetical (as Mr. 
Jones, in his Synopfis, ſays) he per- 
plexes and ſtrains his Reader's Ima- 
gination with ſeveral almoſt unintel- 
ligible Ways of Expreſſion; ſuch as 
an infinite Number n of equal Ratio's 
or Ratiunculz, in a continued Scale of 
Proportions between the two Terms 


; | — 
of any Ratio, as 1 and ix or 1+x + 


hen I will be the firſl'Mean or 


Root of the infinite Power 1+x"; 
and let x (ſays he) be a Ratiuncala 
or Fluxion of the Ratio of 1 to I. 
Ae may value Ratid's by the Num- 
ber of Ratiuncule contain'd in each. 
—4n infinite Number of Means may 
be taken between the Terms of any 
Ratio, provided the ſame Proportion 
be every where obſerv'd.—And thoſe 
Ratiunculz being hitherto confiver'd 
as having the ſame Magnitude in all 
Ratios, the Logarithms of Ratid's 
are as the Number of Ratiunculæ con- 
tain'd between their Terms; and 
therefore the Logarithm of any Num- 
ber is found by taking the Difference 
between Unity and the infinite Root 
of that Number, &c. Theſe and 
ſeveral other are the. unintelligible, 
or at leaſt obſcure Expreſſions of the 


f LOG 
Doctor in his Logarithmical Do- 
ctrine; all which are entirely a- 
voided; and the whole ſeems clear 
to any Arithmetician and Geome- 
trician of the leaſt Capacity from 
the Conſideration of the Hyperbola, 
as above-mentioned. %, 
Mr. Cores. too, at the Beginni 
of his Harmon. Men ſur. — — 
this Buſineſs in imitation of Dr. 
Halley, altho' more ſhort,” yet with 
the ſame Obſcurity: for I appeal to 
any one, even of his. greateſt Ad- 
mirers, if they know what he would 
be at in his firſt Problem, wiz. 10 
find the Meaſure of a Ratio from 
the Terms of the Problem itſelf, 
(which ſhould always be done) with- 
out having firſt known ſomething of 
the matter from other Principles, as 
the 'Hyperbola, Ge... 57: 
The Lord Naper, a: Scotch Baron, 
was the firſt who faund out Loga- 
rithms, having publiſh'd at Edim- 
burgh, Anno 1614. Tables of Lo- 
garithmic Sines and Tangents for 
the Uſe of Trigonometry; in a 
Treatiſe, entitled Canon Mirificum 
Logarithmorum, computing them to 
every Degree and Minute, and mak- 
ing the Logarithm of the Radius o; 
ſo that as the Logarithm of the 
Sines increaſe, the Sines themſelves 
decreaſe, and thoſe of the Sines and 
Tangents greater than the Radius, 
are defective or leſs than o. 
Altho' the Lord Naper is univer- 
ſally allow'd to be the firſt Inventor 
of the Logarithms, yet Mr. Wolfe, | 
in, his Lexicon Mathem. ſays, that 
Kepler in his Rudolphin Tables (chap. 
3. p. 11) mentiens one Fob Byrge, 
as having the Logarithms ſeveral 
Years before their Publication by 
the Lord Naper, and. complains of 
him that he was Hominem cunctato- 
rem & ſecretorum ſuorum Cuſlodem, 
i Feetum in Partu deſiituit, non ad 
72 publicos educavit.. But to re- 
turn to the Lord Naper ; afterwards 
he thought of a more convenient 
Form 
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are continued to but 10 


LOG 


Pom of them; and having com- 
municated his Defign to Mr: Henry 


Briggs, the Savilian Profeſſor of 
Geometry at Oxford; theſe two 
jointly undertook the bringing of 
,oparithms into a more convenient 
Form ; but the Lord Naper dying 
before they had done, the whole 
Burthen remaining was laid upon 


Mr. Briggs's Shoulders, who, with 


prodigious Labour, and great Skall, 
made a Canon of Logarithms, ac- 
cording to that new Form, for the 


Numbers from 1 to 20000, and 


from g0000 to 


I01000, to 14 
Places of Figures, which was pub- 


' Irſhed at London, Anno 1624. 


This Canon was again publiſhed 
in Holland, by Adrian Vlague, Anno 
1628. but filled up with the Loga- 
rithms of thoſe Numbers omitted 
by Mr. Briggs ; buttheſe Logarithms 
laces of 
Figutes. Mr. Biggs alfo compated 
the Logarithms of the Sines and 
Tangents to every Degree, and +35 
Part of a Degree to 15 Places of 
Figures, to which he ſubjoined the 
natural Sines, Tangents, and Secants, 
which he had before computed to 
15 Places of Figures. And theſe 
Tables, together with a Treatiſe of 
their Conſtration and Uſe, was pub- 
liſhed at London, Anno 1633. after 
Mr. Briggs's Death by Henry Gele- 
brand, under the Title of Trigono- 
metria Britannica.— Benjamin Ur- 

us, in his Trigonometry, has given 
us a Canon of Logarithms to e- 
very 10 Seconds. And Mr. Wolfe, 
in his Mathematical Lexicon, ſays, 
that one Yan Loſer had computed 
them to every ſingle Second; but 
his untimely Death prevented their 
Pablication. Within this 60 Years 
there have beenpubliſh'd many com- 

dious Tables of Logarithms of 
25 Sines and Tangents, par- 
ticularly at the Ends of Books of 
Navigation, conſiſting of only ſeven 
Places of Figures, where the Num- 


„e 
bers to which the Logarithms are 
fitted, only run from 1 to 1000, 
which may .be ſufficient for ma 
Caſes. But amongſt thoſe, Sherwwin's 
Tables of Logarithms, firſt publiſh- 
ed at London, Anno 1705, are much 

beſt, ' In theſe you have the 
arithms of all Numbers from 1 
to 101000, conſiſting of ſeven Places 
of Figures, with the Differences of 
the Logarithms and the proportio- 
nal Parts ſet againſt them, by means 
of which mw be eaſily found the 
Logarithm of any Number from 1 
to 10000000 ; | ſo far, to wit, as 
theſe Logarithms are expreſſed by 
only ſeven Places of Figures. You 
have alſo the Logarithms of the 
Sines, Tangents, Secants, Wc. to 
every Minute, and” other uſeful 
Tables. 7 
As the Hyperbolic Logarithm of 
10 is to Briggs's Logarithm of 10, 
ſo is the Hyperbolic Logarithm of 
any Number to Briggs's Logarithm 


of that ſame Number; and if / be 


the Hyperbolic Logarithm of any 
Number greater than 1, then will 14 


* 6 
— Poon? $a of c. be that 
Number ; butif leſs, it will be 1— 


1 F/4 ä 

1 + 55 N c. 'Theſe 
Series's are Sir 1/aac Newton's, and 
may be ſeen in his laſt Letter to 
Mr. Leibnitx.— If an artificial Tan- 
gent of any Arch @ be z, and the 
artificial Secant s, and the whole 
Quadrant g, and » the Radius; then 


LES 4 ,a* a® 
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45? be , and s +/ be any ar- 
tincial Secant, then will its Arch be 


8 7 * 
teh Ft 32 375 + 
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gr? 45 r ö 
72 45 617 
221 87 N 24 r* | TT 5040 7® 
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+ — c. But here it muſt 


be obſerved that the artificial Radius 
is o, and when q is greater than 2a, 
or the artificial Secant of 24® is 
greater than the given Secant, the 
Signs are to be changed. Theſe 
Series's are Dr. Fames Gregory's, 
ſent Anno 1670 to Mr. Collins. 

LocarRITHMIC Curves. If the 
Right Line AX be divided into any 
Number of equal Parts, and if in 
the Points of Diviſion A, P, p, &c. 
be joined the Right Lines AN, PM, 
pn, &c. continually proportional 
and parallel; the Points N, M, u, 
Se. will be in the Curve called the 
Logarithmic Curve. | 

1. The Abſciſſa's AP, Ap, &c. 
are the Logarithms of the Ordi- 
nates PM, pm, c. 

2. Whence if AP = x, Ap =», 
PM =y, pn = x, and the Loga- 
rithms of y and z=/y, and /z ; 


FEI 


then x =/y and wv==/x x, and ſo 
& : :: Iy: Ix, that is, the Deno- 
minators of the Ratio's of AN to 
PM, and AN to p, are to one 
another as the Abſciſſa's AP, Ap. 


LO 

3. Whence there may be ſuppo<' 
ſed infinite Kinds of — 19 
Curves, if *: :: y : IE; 
ſince the Ordinates p continuallß 
decreaſe, while the Ratio of AN to 

vm continually increaſes with the 
Abſciſſa, the Curve continually ac- 
cedes to the Axis AX 3 but will 
never meet it, and ſo AX is an A- 
ſymptote to the Curve. 

From the Definition of the Lo- 
garithmetical Curve, it appears how 
to find Points thro' which it is to 
paſs, which may be done too by 
means of the Tables of Logarithms. 
— The Subtangent of the Curve is 
an invariable Right Line.— The in- 
finite Space contain'd under the A- 
ſymptote AX, the Curve NM in- 

nitely continued towards M, and 
the Ordinate AN is equal. to the 
Rectangle under AN and the Sub- 
tangent. Any Part N M of the 
Curve is rectifiable by means of the 
Subtangent; for if PM be , and 
the Subtangent a, the Fluxion of 


the Part N M will be =. 
And the Fluent of this may be had 
by means of the Curve and Sub- 
V See Mr. Cotes's Harmonia. 

ir Jaac Newton, in the ſecond 


Book of his Princip. demonſtrates 
that a Projectile deſcribes this Curve 


when moving in a Medium, whoſe 


Reſiſtance is as the Velocity of a 
Body moving in it.— Concernin 
this Curve, ſee Mr. Huygens's Dif 
cours ſur la Cauſe de Peſanteur, pag. 
176. and Guido Grands's Demonſtra- 
tio Theorematum Huygenianorum circa 
Logiſticam ſeu Logarithmicam Line- 
am; as alſo Mr. Bernoulli's Diſcourſe 
in the Ada Eruditorum, Anno 1696, 
pag. 216. ; 
- LocariTnmicSPrRAL. If the 
Quadrant of a Circle AN B be di- 
vided into any Number of equal 
Parts in the Points N, , 2, c. and 


from the Radii CN, Cz, On, he's 


LiD'S-., 

be cut off CM, Cm, Cm, Cc. con- 
tinual Proportionals, the Points M, 
m, m, Fc. will be in the Logarith- 
mic Spiral. Whence the Arches 
AN, Na, un, Oc. are the Loga- 
rithms of the Ordinates CM, Cn, 
Sc. and there may be imagined an 


infinite Number of different Curves 
of this kind. 

Dr. Halley, in the Philo/ophical 
Tran ſactions, has happily apply'd 
this Curve to the Diviſion of the 
Meridian Line in Mercator's Chart. 
See alſo Mr. Cotes's Harmonia, 
Guido Grando's Demonſtratio Theore- 
matum Huygenianorum ; the 47a E- 


"29088, 
LocrisT1iCalL ARITHMETIC, 
was formerly the Arithmetic of ſexa- 
eſimal Fractions, and uſed by A- 
1 in their Calculations. I 
ſuppoſe it was ſo called from a 
Greek Treatiſe of one Barlaamus, a 
Monk, who wrote about Sexage- 
ſimal Multiplication very accurate- 
ly, and entitled his Book Logi/tice. 
This Author Yofius, in his Book 
de Scientiis Mathematicis, places a- 
bout the Year 1350, but miſtakes 
it for a Treatiſe of Algebra. 
Thus alſo Shackerly, in his Ta- 
bule Britannice, hath a Table of 
Logarithms adapted to Sexageſimal 
Fractions, which therefore he calls 
Logiſtical Logarithms ; and the ex- 
ditious Arithmetic of them, which 
is by this means obtained, and by 
which all the Trouble of Myltipli- 


ruditorum, An. 1691. p. 282, and | 
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cation and Diviſion is ſaved, he 
calls Logiſtical Arithmetic. Though 
ſome, by | 

Loc1sT1cs, will underftand the 
firſt general Rules in. Algebra, of 
Addition, Subtraction, c. 

Lois T1 SPIRAL. 
rithmic Spiral. 


LocIisTICAL Lins, is that 


which is otherwiſe called the Lo- 
garithmic Line, where the Ordinates 
apply'd at equal Parts of the Axis 
are in geometrical Proportion. 
LoNGIMdET R,, the Art of mea- 


ſuring Lengths or Diſtances, or to 


take the Diſtance of Trees, Steeples, 
or Towers, Sc. either one, or ma- 
ny together; for which purpoſe the 
7 heodolite is reckoned to be the beſt 
Inſtrument. " | 
LonGiTuDE of à Place, is an 
Arch of the Equator intercepted 
between the Meridian of that Place, 
and the firſt Meridian; or *tis more 


truly the Difference, either Eaſt or 


Welt, between the Meridians of any 
two. Places, counted on the E- 
quator, . 3 
LonciTuDE in the Heavens, is 
an Arch of the Ecliptic, counted 
from the Beginning of Aries, to the 
Place where a Star's Circle of 
Longitude croſſes the Ecliptic ; ſo 
that.*tis much the ſame as the Star's 
Place in the Ecliptic, reckoned from 
the Beginning of Aries. 
LonGiTuDE of the Sun or Star 
from the next Equina#ial Point, is 
the Number of Degrees and Mi- 
nutes they are from the Beginning 
of Aries or Libra, either before or 


after them, which can never be 


more than 180 Degrees. 
 Lonc1TVuDE, in Dialling. The 
Arch of the Equinoctial intercepted 
between the ſubſtilar Line of the 
Dial and the true Meridian, is called 
the Plane's Difference of Longitude. 
 LonciTuDE, in Navigation, is 
alſo the Diſtance of one Ship or 
Place, Eaſt or Weſt from another, 
(counted 


See Loga- 
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{counted in proper Degrees; ) but 
of in Leagues or Miles, or Degrees 
of the Meridian, and not in thoſe 


proper to the Parallel of Latitude, 


it is commonly called Departure. 

I. Several ways have been thought 
of to find the Longitude at Sea; 
the great De/ideratum of the Art of 


Navigation, for doing of which 


ample Rewards have been promiſed 
by ſeveral Nations; as by the E- 
clipſe of the Moon, her Tranſit o- 
ver, or Appulſe to any eminent 
fixed Star; the Eclipſes of Fupiter's 
Satellites, Ic. which are all true 
in Theory, and may be practiſed a- 
ſhore with the greateſt exactneſs. 
For the time of any one of theſe 
Phznomena being truly calculated 
for the Meridian of London (ſuppoſe, 
or any other ;) and Tables may be 
eafily made of all of them, which 
the Navigator may carry to Sea 
with him. If then he could but 
obſerve the time of the Eclipſe or 
Tranſit at Sea with accurate exact- 
neſs, the Difference of Time of the 
Eclipſe happening to him ſooner or 
later than at London, would give 
him the exact Longitude of the 
Place of the Ship, either Eaſt or 
Weſt from the Meridian of London: 
But the misfortune is, ſuch an Ob- 
ſervation of an Eclipſe, and the 
exact Time of the Immerſion, or E- 
merſion of the deſicient Body into, 
or out of the Shadow, is not to be 
made without Teleſcopes of ſuch a 
length, as the Motion of the Ship 
will not permit to be uſed at Sea: 
Tho' by the by, if Ships were ſent 
with good Inſtruments, and Men 
that know how to uſe them, to do 
this at all the Capes and Head- 
lands of the World, it would be a 
thing of the greateſt uſe; and by 
ſettling the Longitude of all thoſe 
Places, would cut all long Voyages 
into many ſhort ones, and afford 
means of continually rectifying the 
Dead reckoning at Sea. But to return. 


TT 
2. Others being fully ſatisfied of 


the Impracticableneſs of the Method 


of Eclipſes for finding the Longi- 
tude at Sea, have thought of doi 

it by a Clock or Watch : Whick 
indeed, if it could be made to go 
right all the time of a long Voyage, 
would give the Longitude -at any 
time, when the true Hour of the 
Day or Night could be had under 
any Meridian, or in :any, Place of 
the Earth: For the Clock going 
true for the Meridian it was firſt ſet 
at, will ſhew the true Hour of the 
Day or Night under any Meridian, 
or in any Place of the Earth ; and 
then the true Hour being found by 
the Sun or Stars in the Place where 
the Ship is, the Difference between 
that an 
the Difference of the Meridian in 
Time, or Longitude in Degrees. 

3. But it is not eaſy to make 
ſuch a Movement, as will keep go- 
ing in all Weathers, and all Cli- 
mates truely, eſpecially in ſome of 
the Southern ones, where the Dews 
are ſo great as to ruſt the Parts of 
it ; and ſo retard, if not ſtop its 
Motion. | 

4. Another Inconveniency is, that 
in different Latitudes the Hours 


ſhewn by the Clock, will be diffe- - 


rent from thoſe ſhewn by it for the 
Latitude to which it is fitted; as 
a Clock at London made to ſhew 
the Time there, when carried under 
the Equinoctial, will go too ſlow by 
2 or 3 Minutes, and the Law of 
the Retardation as you go South- 
wards 1s not yet well known. 

5. Notwithſtanding this, Mr. 
Huygens in his excellent Horologium 
Oſcillatorium, mentions two Clocks 
that were formerly made by his 
Directions there laid down, being 
carried to Sea in an FEng/;5 Ship, 
in company with three other Ships. 
which very much aſſiſted the Cap- 
tain to judge of the true Place of 


the Ship: For the Captain ſaid. 


when 


& - 


=> 


the Clock's Hour will be 


. 
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when they had failed from the 


_ Coaſt of Guinea to the Iſland of 85. 


Thomas, under the Equinoctial Cir- 


cle, and there ſet the Clocks to the 


Sun ; they failed Weſtwardly abbut 
70 Miles, and then directed their 
Courſe towards the Hfican Shore; 
and when they continued on upon 
a Courſe for about 2 or 300 Miles, 
the Captains of the reſt of the Ships 
fearing they ſhould want Water be- 
fore they could arrive at the Coaſt 
of Africa, would have them go to 
get Water at the American Iſlands, 
called the Caribbes; and a Conſul- 
tation being held thereupon, the 
rnals and Reckonings of each 
hip were produced, all which dif- 
fer'd from the Captain's, who had 
the Clocks aboard ; one 120 Miles, 


another 100, and the third ſtill more. 


But the Captain himſelf ſaid, he ga- 
thered from his Clocks,” that they 
were not more than above 30 Miles 
from one of the African Iſlands, 
call'd de Fuego, nigh to the Coaſt 
of Africa, and might arrive at the 
ſame the next day. And ordering 
them to direct their Courſe accor- 
dingly, they ſaw the ſaid Iſland the 
next day at Noon, and in a few 
Hours after arrived at the ſame. 

Mr. Huygens in the ſame Book, 
ſays, that afterwards by the Com- 
mand of Lewis the XIVth, the 
French and Dutch made various Ex- 
periments with his Clocks; bat 
with various Events, which he attri- 
buted often more to the Negligence 
and Unſkilfulneſs of the Perions to 
whoſe Care they were committed, 
than to the Faults in the Clocks 
themſelves. See more, pag. 17. 
Horol. Ofcillat. 

6. But the moſt ingenious and beſt 
Clock that ever was, or perhaps 
ever will be made for, this purpole, 
is that of Mr. Harri/on of Leather- 
Lane, Londin, as I have been in- 
formed by Perſons, whom I take to 
be very good Judges; and which 


N 
has been approved of and recom- 
mended by Mr. George Graham, Dr. 


Smith, and Dr. Barker, as I have 


been informed. 

Lowzx FLank, or ReTiRreD 
FLAx K. See Flank, a Term in 
Fortification. | 

LoxopRoOMIQUEs, is the Art 
or Way of oblique Sailing by the 


Rhumb, which always makes an 


equal Angle with every Meridian, 
i. . when you fail neither directly 
under the Equator, nor under one 
and the ſame Meridian, but oblique. 
ly or a-croſs them. Hence the 
Table of Rhumbs, or the 'Traverſe- 
Table of Miles, with the Difference 
of Longitudes and Latitudes, by 
which the Sailor may practically 
find his Courſe, Diſtance, Latitude, 
or Longitude, is by ſome called by 


this Name of Loxodromiques 3 and 


ſuch Tables as ſerve truly and ex- 
peditiouſly to find the ſeveral Requi- 
fites, or to reſolve the Caſes of 
Sailing, are called Loxodromical 
Tables. | 

Lucipa Corona, a fixed Star 
of the ſecond Magnitude, in the Nor- 
thern Garland, whoſe Longitude is 
217 Deg. 38 Min. Latitude 44 Deg. 
23 Min.- Right Aſcenſion 230 Deg. 
12 Min. | | 

 Lucipa HYDRA. See Cor M- 
are. 

Lucida Lyra, a bright Star 
of the firſt Magnitude, in the Con- 
ſtellation Lyra, whoſe Longitude is 
10 Deg. 43 Min. Latitude 61 Deg. 
47 Min. Right Aſcenſion 276 Deg. 
27 Min. And Declination 38 Deg. 
30 Min, | 

LuMiNnARIEs, the Sun and Moon 
are ſo called by way of Eminence; 


for their extraordinary Luſtre, and 


the great Quantity of Light that 


they afford us. | 
Lunar CYCLE. See Cycle of 


the Moon. 
 Lunary Mont ns, are either 
Periodical, Sy nodical, or Illumina- 


tive. 
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tive. Which ſee in - their- proper 


 Lunation of the Moon, is the 
Time between one. New Moon and 
another; and this is greater than the 
Periodical Month by two Days and 
five Hours; and is called the Synodi- 
cal Month, conſiſting of 29 Days, 12 
Hours, and three Quarters of an 


Luxks, or LunuL#, in Geo- 
metry, are Spaces contain'd under a 
Quadrant of a Circle, and a Semi- 
circle; being called thus, becauſe 
they repreſent the Figure of the 
Moon, when leſs than half full; as 
the Space A B G C is the Lune. 

If the Line AB is drawn, as alſo 
the Line AE, at Right Angles to 
BD; I ſay the Triangle AB E is 
equal to the Part A BQ of the Lune, 
and ſo the whoſe Lune is equal to 
the Triangle A D C. ate: oh 
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Luv rrzs, in Fortiſication, are En- 
velopes, Counter-guards, or Mounts 
of Earth caſt up before the Curtain, 
about five Fathom in breadth, where- 


of the Parapet takes up three. They 


are uſually made in Ditches full of 
Water, and ſerve to the ſame pur- 
poſe as Falſebrayes. Theſe Lunettes 


are compoſed of two Faces, which 
form a, re-entring Angle ; and their 


Platform being only twelve Foot 


wide, is a little raiſed above the 


may be-lifted up 


M A G 
Level of the Water, and hatli a Pas 
rapet three Fathom thick. 
Lupus, a Southern Conſtellation, 
conſiſting of two Stars. 
Lyza, the Harp, a Conſtellation 
in the Northern Hemiſphere, conſiſt- 
ing of 13 Stars. 
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ACHINA BOYLEJANA, 

Mr. Beyſe's Air- Pump. 
Macuins, or Encing, in Me- 
chanics, is whatſoever hath Force 


ſufficient either to raiſe or ſtop the 


Motion of a Body. Theſe Machines 
are either Simple or Compound. 
Simple Machines are commonly 
reckoned to be ſix in Number, vix. 
the Ballance, Leaver, Pulley, Wheel, 


Wedge, and Screws To theſe might 
be added the inclined Plane; ſince 


tis certain that the heavieſt Bodies 
by the means there- 
of, which otherwiſe could ſcarce be 
moved. ö JERRY 
Compound Machines or Engines 
are innumerable; in regard that they 
may be made out of the Simple, al- 
moſt after an infinite Manner. 
 Mavpx1tx, in Fortification, is a 


thick Plank, armed with Plates of 


Iron, and having a Concavity ſuffi- 
cient to receive the Mouth of the 
Petard when charged, with which it 
is apply'd againſt a Gate, or an 

thing elſe that you deſign to break 
down. This Term is alſo appropri- 
ated to certain flat Beams, which are 


fixed to the Bottom of a Moat, to 


ſupport a Wall. There are alſo Ma- 
driers lined with Tin, which are co- 
vered with Earth, to ferveas a De- 
fence againſt artificial Fires. 
Macic SQUARE, is when Num- 


bers in Arithmetic Progreſſion are diſ- 
poſed into ſuch Nel and equal 
ranks; as that * 


ms of each Row, 
a9 
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9 as laterally, ſhall 
be ; | 
Ts cheſs nine Numbers, 2,-3, 
4, L 6, Ty 8, 9, and 10, being diſ- 


—— 
* 


poſed into this ſquare Form, they do 


every way directly and diagonally 
—_ the ſame Sum : As ewiſe 
or 3039480 110019 280 
- 1381471719 [18]27]29 
bi 4616 8 17120135137] 
JJ 141250343254 
J 3152433424404 
21123132141143} 3 12 | 
122131140149] 2 1100 
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Macic LaxrHoxx, a little Op- 
tic Machine, by the means of which 
are repreſented on a Wall, in the 
dark, many Phantaſms and terrible 
Apparitions, which are taken for the 
Effect of Magic, by thoſe that are ig- 


norant of the Secret. 


C : s 


_. This Machine is compoſed of a 


- concave Speculum from one Foot to 


four Inches Diameter, reflecting the 


Light of a Candle, which paſſeth 


through a little Hole of a Tube, at 
whoſe End there is faſten'd another 
double Convex-Glaſs of about three 
Inches Focus; between theſe two are 
ſucceſſively placed many ſmall Glaſ- 
ſes, painted with different Figures, 
of which the moſt formidable are al- 


ways choſen, and ſuch as are moſt 


ble of terrifying the Spectators; 

Jo that all theſe Figures may be re- 

R at large on the oppoſite 
all. 


* 
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Property of attracting of Iron, and of 


AG 
both pointing itſelf, and alſo ena. 
bling a Needle touched upon it, and 


then poiſed, to point towards the 


Poles of the World. 

Sturmius, in his Epiſtola Invi- 
tatoria Dat. Altrof. 1682, obſerves, 
that the attractive Quality of the 
Magnet hath been taken Notice of 
beyond all Hiſtory ; but that it 
was our Countryman Roger Bacon, 
who firſt diſcovered the Verticity of 
it, or its Property of pointing towards 
the Pole; and this about 400 Years 
ſince. The [aliens firſt diſcovered, 
that it would communicate this Vir- 
tue to Steel or Iron. The various 
Declination - of the Needle, under 
different Meridians, was firſt diſco- 
vered by Sebaſtian Cabott; and its 
Inclination to the nearer Pole by 
our Countryman Robert Noman. The 
Variation of the Declination, ſo that 
tis not always the ſame in one and the 
ſame Place, he obſerves, was taken 
notice of but a few Years before, 
by Hevelius, Auzout, Petit, Volcka- 
mer, and others. 

The Properties or Phænomena of 
this wonderful Stone, as. they have 
been, diſcovered by Gilbert, Kircher, 
Cabeus, Des Cartes, and others, are 
theſe: a > 

1. That in every Magnet there are 
two Poles, one pointing North, the 
other South; and if a Stone be cut 
or broken into never ſo many Pie- 
ces, there are theſe two Poles in each 
Piece. 3 £ 
- 2. That theſe Poles in divers Parts 
of the Globe, are diverſely inclinet 
towards the Earth's Centre. 

3. That theſe Poles, tho? contra- 
ry to one another, do help mutually 
toward the Magnet's Attraction and 
Suſpenſion of Iron. | | 

4. If two Magnets are ſpherical, 
one will turn or conform | itſelf to 
the other, ſo as either of them would 
do to the Earth ; and that after they 

have fo conformed or turned them. 
ſelves, 
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a contrary Poſition, they avoid each 


cher: | 
5. If a Magnet be cut through the 


Aris, the Parts or Segments of the 
Stone, which before were joined, will 
nov avoid and, fly each other. _ 
6. If the Magnet he cut by a Sec- 
tion perpendic to its Axis, the 
two Points which before were con- 


joined, will become contrary. Poles, 


ons in_ e in_the cer 
7. Iron receives Virtue from the 
Magnet by Application to it, or bare- 

rom an Approach near it, though 


it doth not touch it; and the Iron re- 


ceives this Virtue variouſly, accor- 
ang. the Farts of the Stone tis 
made to touch, or made to approach 


IF any oblong Piece of Iron 
be any how applied to the Stone, 
it receives Virtue from it only as to 
9 Magnet loſes none of its 
own Virtue by communicating any 


to the Iron, and this Virtue, it can 


communicate to Iron vagy. ſpeedily ; 
though the longer the Iron touches 


or joins the Stone, the longer will 


its communicated Virtue hold ; and 
a better Magnet will communicate 
more of it, and ſooner than one not 


10. That Steel receives Virtue 
from the Magnet better than Iron. 
11. A Needle touched by a Mag- 
net, will turn its Ends the ſame way 
towards the Poles of the World, as 
the Magnet will do. "4 

12, That neither Loadſtone nor 
Needles touched by it, do conform 
their Poles exact to thoſe: of the 
World; but have uſdally ſome Va- 
riation from them 3 and this Varia- 
tion is different in divers Places, and 
at divers Times in the lame Place. 

13. That 4 Loadſtone will take 


ap much more Iron when armed or 


other ; but if placed in 


MAG 

capped, than it ean alone; and that 
though an Iron Ring or Key be ſuf. 
2 by the Loadſtone, yet the 

agnetical Particles do not hinder 
that Ring or Key from tutning 
round any way, either to the Right 
or Left, i ; 


14. That the Force of a. Load - 


ſtone may be variouſly increaſed on 
leſſened by the various Application of 
Iron, or another Loadſtohe to it. 
15. That a ſtrong Magnet, at the 
leaſt Diſtance from a leſſer or a wea- 


ker, cannot draw to it a Piece of 


Iron adhering actually to ſuch leſſer 


or weaker Stone; but if it comes to 


touch it, it can draw it from the 


other: But a weaker Magnet, or 
even a little Piece of Iron, can draw 
away or ſeparate a Piece of Iron, 
conti ſions to a greater or ſtronger 
one. 
16. That in our North Parts of 
Ge World, the. South Pole of a 
oadſtone will raiſe up more Iron 
than the North Pole. 
17. That a Plate of Iron only, but 
no other Body interpoſed, can im- 
pede the Operation of the Loadſtone, 


either as to its attractive or direc- 


tive Quality. Mr. Boyle found it true 
in Glaſſes ſealed hermetically ; and 
Glaſs is a. Body as impervious as 
molt are, to any Effluvia. | 
18. That the Power or Virtue of 
a Loadſtoue may be impaired b 

lying __ a wrong Poſture, as alſ 


by Ruſt, Wet, &c. and may be quite 
deſtroyed by Fire f 


The Orb of the ARtvity of Mag: 
nets is larger or leſs at 4 
times; which is confirmed by what is 
found in fact to he true of our no- 


ble Loadſtone, Which is kept in the 


Repoſitory of the Roya/ Society; for 
that will keep a Key, or other Piece 
of Iron, ſufpended to another; ſome: 
times at the Diſtance of eight or ten 
Foot from it; but at other times, 


Pe, beyond the Diſtance of fous 


OOt. 
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. MxacneTicar AMPLITUDE, is 
an Arch of the Horizon, contained 
- between the Sun at his riſmg or ſet- 
ting, and the Eaſt and Weſt Point 
of the Compaſs; or it is«the diffe- 
rent rifing or ſetting of the Sun 
from the Eaſt and Weſt Points of 
the Compaſs ; and is found by ob- 
ſerving the Sun at his riſing or ſet- 
ting, by an amplitude Compaſs. 
 - MacngTtsM, or MAGNETICAL 
Afro, is the Virtue or 
Power "that | 
drawing Iron to it. | 
MacxETtcar AZIMUTH, is an 
Arch of the Horizon, contained be- 
tween the Sun's Azimuth Circle, and 
the Magnetical Meridian ; or it is 
the apparent Diftance of the Sun 
from the North or South Point of 
the Compaſs ; and may be found by 
obſerving the Sun with an Azimuth 
- Compaſs, when he is about ten or 
fifteen Degrees high, either in the 
Forenoon or Afternoon. 
MacxETicar MzRIDTIAN. See 
Meridian. | | 
" MacneTicar Neevie, is the 
touched Needle of the Compaſs. 
Mani x, is a Word uſed chiefly 
with regard to Microſcopes, being 
only the bringing the Object nearer 
to the Eyes, and letting {ſome Parts 
of it be ſeen, which before were not 
di ſcoverable by the bare Eye. | 
| MacniTupe. The ſame as Big- 
neſs or Greatneſs. ö 
MAN rET REITs, in Fortification, are 
a kind of moveable Penthouſes, and 
are made of Pieces of Timber ſawed 
into Planks; which being about three 
Inches thick, are nailed one over 
another to the height of almoſt fix 
Foot. They are generally caſed with 
Tin, and ſet upon little Wheels; 
ſo that in a Siege they may be 
driven: before the Pioneers, and ſerve 
as Blinds to. ſhelter them from the 
Enemy's Small-ſhot. There are alſo 
other Sorts of Mantelets, covered on 
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that the Loadftone has of 


MAP: 

the Top, whereof the Miners make 
uſe, to app 
Town or Caſtle. gs 

May, is a e of the 
Earth, or ſome particular Part there- 
of, projected upon a plain Superfi- 
cies; deſcribing the Form of Coun- 
tries, Nivers, Situations of Cities, 
Hills, Woods, and other Remarks. 

Annximaiier the Scholar of Thales, 
about 400 Vears before Chriſt, is ſaid 
to have been the firſt Inventor of 
Geographical Tables, or Maps; and 
the Peutingerian Tables, publiſtied 
by Cornelius Peutinger of Aiſburgb, 
contain an Itine of the whole 
Roman Empire; Places, except 
Seas, Woods and Deſerts, 7 put 
down according to their meaſured 
Diſtances, but without any. mention 
of Latitude, Longitude, or Bearing. 

Ptolemy of Alexandria, who lived 
about the 144th Year of Chriſt, in- 
vented Meridians and Parallels, the 
better to define and determine the Si- 
tuations of Places, brought Maps to 
a much greater Degree of Perfection 
than before. But Ptolemy himſelf 
owns, that thoſe Maps going by his 
Name, wen copied 
were made by Marinus Tyrus, &c. 
with ſome Improvements of his own 
added. But from his Time till about 


the 14th Century, whilſt Geography 
lay dead, no new Maps were pub- 


liſhed. Mercator was the firſt of 


Note, and next to him Ortelius, who 


undertook to make a new Set of 
Maps, with the modern Diviſions of 
Countries and Names of Places ; for 
want of which, Ptolemy's were grown 
almoſt uſeleſs. After him many o- 
thers publiſhed Maps, but for the moſt 
part were mere Copies of his.—To- 
wards the middle of the laſt Century, 
Mr. Bleau in Holland, and Mr. San- 
0 in France, publiſhed new Sets of 

aps, with many Improvements from 
the Travellers of thoſe” Times; which 
were afterwards copied, with very 
JOE £8 ; Som! little 
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MAR 
little Variation, by the Esglißb, 
French and Dutch; the beſt of theſe 
being thoſe of Mr. De Vit, and 
Viſcher.—Maps being by ſo many 
blind Copiers likely to fall into 
much Obſcurity and Error, Mr. 
De Lifle, an ingenious French Geo- 


| pro pher, made a compleataSet of 


aps, both of the old and new 
Geography, corrected and improv'd 
from the Surveys ſeveral European 
Nations had made of their reſpec- 
tive Countries, the Obſervations of 
the beſt Travellers in all Languages, 
and the Journals of the Royal So- 
cieties of London and Paris. Con- 
cerning Maps, ſee Varenius's Geogr. 
Gener. lib. 3. cap. 3. Prop. - p. m. 
445+. and foll. Fournier's m—_ 
lib. 4 c. 24. and foll. f. 667. Wol- 
fuss Elem. Hydrogr. c. 9. Jobn 
Newton's Idea of Navigation, and 
3 Conftruftion off Globes and 

aps. "0 | 
— BA ROMETER. See 
Barometer. | 1 

Mars, the Name of one of the 
Planets which moves round the Sun 
in an Orbit between that of the 
Earth and Jupiter. 

1. The mean Diſtance of Mars 
1 from the Sun is 1524 ſuch 
Parts, of which the Earth's is 1000, 
its Excentricity 141, the Inclination 
of its Orbit 1 Deg. 52 Min. Its 
Periodical Time 686 Days, 23 
Hours. Its Revolution about its 
Axis is performed in 24 Hours, 40 

2. This Planet ( as well as the 
reſt) borrows its Light from the 
Sun; and has its Increaſe and De- 
creaſe of Light like the Moon; and 
it may be ſeen almoſt biſſected when 
in his Quadratures with the Sun, or 


in his Perigæon, but never cornicu⸗ 


lated or falcated, as the other In- 
feriors. 


3. March 10. 1665. Dr. Heul ob- 


ſerved this Planet, with a 36 Foot 


— 


MAT 
Tube, and ſaw its Body as large 
very near as the Moon at Full; and 
in it he obſer ved ſeveral Spots, and 
particularly a triangular one; which 
having a Motion, he concluded the 
Planet to have a turbinated Mo. 
tion round its Centre. 

4. In the Year 1666, February 
the 6th in the Morning, Mr. Ca/- 


ini, with a 16 Foot Teleſcope, ob- 


ſerved two dark Spots ir the firſt 
Face of Mars, moving from Eleven 
at Night until Break of Day. 

5. February the 24th, in the 
Evening, he ſaw two other Spots 
in the other Face of this Planet, 
like thoſe of the firſt, but much 
bigger; and continuing the Obſer- 
vations, he found the Spots of thoſe 
two Faces to turn by a little and a 
little from Eaſt to Weſt, and ſo re- 
turn at the Space of 24 Hours, 40 
Minutes to the ſame Situation, 
wherein they were ſeen at firſt. 

6. Whence he concluded, that 
the Revolution of this Planet round 
its Axis, is performed in the Space 
of 24 Hours, 40 Minutes, or there - 
abouts. 7 9 

7. The Magnitude of Mars tothe 
Magnitude of the Earth, is as 216 
to 343, and its apparent Diame- 
ter, according to Mr. Flam/tead and 
Caſſini, is 35. | e 
8. That Mars hath an Atmo- 
ſphere, like ours, is argued from the 
Phænomena of the fixed Stars ap- 
pearing obſcured, and, as it were, 
extinct, when they are ſeen juſt by 
the Body of Mars; and if ſo, a 
Spectator in Mars will hardly ever 
ſee Mercury, unleſs it may be ſeen 


in the Sun, when that Planet paſſes 


over his Ditk like a Spot, as he 
doth ſometimes to us. 
MATHEMATICS, originally ſig- 
nify any Diſcipline or Learning, 
(Mathefis :) But now, tis properly 
that Science which teaches or con- 
templates whatever is capable of 
Z 3 being 
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MEAT: 


being numbered or meaſured, as it 


is computable or meaſurable. 
And the Part of Mathematics 

which relates to Number only, is 

called Arithmetic ; that which relates 


to Meaſure 'in general, whether 


Length, Breadth, Motion, Force, 
Ec. is called Geometry. 


MaArHEMATICSs may be rec- 


koned either, | 
1. Pure, fimple, or abſtracted, 


which conſiders abſtracted Quanti- 


ty, without any relation to Matter, 
or ſenſible Objects. Or, 

2. Mix'd Mathematics, which is 
interwoven every where with phyſi- 


cal Conſiderations. 


MaTHEMATICS allo are divided 


into, FOR 
1. Speculative, which - propoſes 
only the ſimple Knowledge of the 
thing propoſed, and the bare Con- 
templation of Truth or Falſhood. 
Ae. wor e ee 
2. Practical, which teaches how 
to demonſtrate fomething uſeful, or 
to perform ſomething that ſhall be 
propoſed for the Benefit and Ad- 
vantage of Mankind. | 8 
Ariſlotiè (in 1. Met. * ſays, the 
Fyrhagortans were the firſt amongſt 


the G##eks that meddled with Ma- 
thematics, and divided them into 


four Parts, two Pure and Primary, 
. Arithmetic and Geometry 
and the other two Mix'd and Se- 
condary, as Muſic and Atironomy. 
— Plata (in 7. de Rep.) divides them 
into five Parts, Arithmetic, Geo- 
metry, Stereometry, Muſick and 
Aſtronomy ; and A»ri/lot/e himſelf 
added to them, Optics iMechanics, 


and Geodeſia; and Proclus (in his 
Comment upon Euclid's firſt Book) 


ſays, that Geminus, who liv'd about 
the Time of Pompey the Great, di- 


vided Mathematics into Arithmetic, 


Geometry, Geodeſy, Logiſtics, Op- 
ties, Canonics, or Harmonics, Me- 


chanics, and Aſtrology. And this 


* . 
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Diviſion has been kept to by nix. 


ny of the more modern Mathema- 
ticians, altho' ſome "baniſh from 
hence Geodeſy and Logiſtics. 
That the Romans, eſpecially in 
the Times of their Emperors, were 
not Lovers, or even had a juſt No- 


tion and valuable Opinion of Mathe. 


matics, abundantly appears from ſe- 
veral of their Writers, 'reckoni 

the Mathematicians amongſt Con- 
jurers and Soothſayers. Tacitus (in 
1. Annal.) calls Mathematicians a 
Brood of Fellows treacherous to 
thoſe above them, falſe to thoſe 
who put their truſt in them, which 
(ſays he) will be always prohibited, 
and always retain'd in our City. 
Seneca lin his Play of Claudius) ſays, 
it is manifeſt the Mathematicians 
ſometimes ſpeak Truth ; alluding 
to the thouſand lying Predictions ot 
the Death of C laudius, concerning 


' Which at laſt they (poke true. Ju- 


lius Paulus lib. 5. cap. 21. Senten- 


tiarum, ranks Mathematicians a- 


mongſt cunning Men and Aſtrolo- 

rs. Dio (in #6." 49. Hifforiarun) 

ys, that Agrippa cauſed the Aſtro- 
logers and Ma i to be removed 
from the City. Tacitus, that in the 
Reigns of Tiberius and Claudian,the 
Senate palſs'd a Decree for baniſfling 
the Mathematicians and Conjurers 
out of Italy. In the Cod. Fuſtinian. 
(46. g. titule 18) it is ſaid, that the 
Art of Geometry is neceſſary to be 
learn'd and uſeful to the Public; 
but the mathematical Art is dam- 
nable, and'ought to be forbid en- 
tirely. Theſe and many other In. 
ſtances of the vile abuſe of the word 
Mathematics amongft' thoſedegene- 
rating Ages of the Romums, are to 
be found in Taci mme, Suetonius, & c 
But during the Time of the Roman 
Commonwealth, when learning flou- 
riſhed more amongſt them, the Ma- 
-thematicians were im eſteem; and di- 
ſtinguiſhed from Fortunetellers; for 

e Cicers 
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Dicero (in Lib. de Divin.) ſays, Do 
you imagine that Conjurers can re- 
ſolve whether the Sun be greater 
than the Earth, or ſo great as it ap- 
s; or whether the Moon has 

an inherent Light, or borrows it 


from the Sun? To tell theſe things, 
ſays he, belongs to the Mathema- 
ticians, and not the Conjurers. 


No body (that I know) has ſo 


elegantly ſet forth and deſcrib'd the 


Uſes of Mathematics, as the great 
Dr. Barrow, in his Prefatory Ora- 
tion upon his Admittance' into the 
Profeſſorſhip at Cambridge; his 
Words (tranſlated) are, * The Ma- 
* thematics ( ſays he) effectually 
* exerciſes, not vainly deludes, nor 
vexatiouſy torments ſtudious 
Minds with obſcure Subtilties, 
« perplex'd Difficalties, or conten- 
© tious Diſquiſitions; which con- 
quers without Oppoſition, tri- 
* umphs without Pomp, compels 
* without Force, and rules abſo- 
* lutely without the Loſs of Liber- 
ty; which does not privately o- 
* ver-reaCh a weak Faith, but open- 
ly aſſaults an armed Reaſon, ob- 


* tains a total Victory, and puts on 


inevitable Chains; ' whoſe Words 
are ſo many Oracles, and Works 
as many Miracles; which blabs 
out nothing raſhly, nor deſigns 
any thing from the purpoſe. But 
* plainly demonſtrates: and readily 
« performs all things within its 
* compaſs ; which obtrudes no falſe 
© Science, but the very Science itſelf, 
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the Mind firmly adhering to it, as 


ſoon as poſſeſs d of it, and can 
* never after of its own accord de- 
© ſert it, or be deprived of it by 


any Force of others: Laſtly, (ſays 
he) the Mathematics which de- 
0 op upon Principles clear to the 


Mind, and agreeable to Expe- 
* rience, which draws certain Con- 


* cluſfions, inſtructs by profitable 
* Rules, unfolds pleaſant Queſtions, 
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MAT 
and produces wonderful EffeQs ; © 
arent of, 1 
| rts, the un- 
ſhaken Foundation of Sciences, 
and the plentiful Fountain of Ad- 
vantage to human Affairs. In 
which laſt reſpet, we may be 
ſaid to receive from Mathematics, 


had almoſt ſaid, all 


curities of Health, Increaſe of 
Fortune, and Conveniences of La- 
bour. That we dwell elegantly 
and commodiouſly, build decent 
Houſes for our ſelves, erect ſtately 


Temples to God, and leave won- 


derful Monuments to Poſterity: 
That we are protected by thoſe 


Rampires from the Incurſions of 


the Enemy, rightly uſe Arms, and 
artfully manage War; ſkiltully 
range an Army, that we have ſafe 


Billows, paſs in a direct Road 
thro' the trackleſs Ways of the 
Sea, and arrive at the deſign'd 
Ports, by the uncertain Impulſe 
of the Winds: That we rightly 
caſt up our Accounts, do Buſineis 
expeditiouſly, diſpoſe, tabulate, and 
calculate ſcatter'd Ranks of Num- 
bers, and eaſily compute them, 
tho'ugh expreſſive of huge Heaps 
of Sand, nay immenſe Hills of A- 


rations of the Bounds of Lands,exa- 
mine the Momentums of Weights 
in an equal Balance, and diftri- 
bute every one his own by a juſt 
Meaſure ;that with a light Touch 
we thruſt forwards Bodies which 


ance with a very ſmall Force; that 
we accurately delineate the Face 


the Oeconomy of the Univerſe 19 
our Sight: That we aptly digeſt 
the flowing Series of Lime, di- 
ſtigguiſh What is acted by due 
Intervals, rightly account and 
© diſcern the various Returns of the 
; 318%: S Seafons, 


toms: That we make pacifickSepa- 


way we will, and ſtopa huge Refift- 


of this earthly Orb, and fubj-ct 
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Seaſons, the ſtated Periode of the incredible Force and Sagacity of 


* Years and Months, the alternate 
© Increaſements of Days and Nights, 
* the doubtful Limits of Light and 
Shadow, and the exact difference 
©, of Hours and Minutes; that we 
derive the ſolar Virtue of the 
Sun's Rays to our Uſes, infinitely 
extend the Sphere of Sight, en- 
large the near Appearances of 
Things, bring remote Things near, 
diſcover hidden Things, trage 
Nature out of her Concealments, 
and unfold her dark Myſte- 
© ries ; That we delight our Eyes 
with beautiful Images, cunningly 
©. imitate the Devices and pourtray 
« the Works of Nature. Imitate, 
© did I ſay ? nay excel; while we 
form to ourſelves things not in 
© being, exhibit things abſent, and 


« repreſent-things paſt; that we re- 


« create our. Minds, and delight our 
© Ears with melodious Sounds, at- 
« temperate the unconſtant Undula- 
tions of the Air to muſical Tunes, 
* add a pleaſant Voice to a- ſapleſs 
: 705 and draw a ſweet Eloquence 
* from a rigid Metal ; celebrate our 
Maker with a harmonioys Praiſe, 
and not unaptly imitate the bleſ- 
© ſed Choirs of Heaven: That we 
approach and examine the inac- 
ceſſible Seats of the Clouds, diſtant 
* racts of Land, unfrequented Paths 
£ of the Sea; lofty Tops of Moun- 
© tains, low Bottoms of Valleys, and 
deep Gulphs of the Ocean; that 
* we ſcale the etherial Towers, 
© freely range through the celeſtial 
Fields, meaſure the Magnitudes, 
and determine the Interſtices of 
the Stars, preſcribe inviolable 
Laws to the Heavens themſelves, 
and contain the wandering. Cir- 
* cuit of the Stars within firi& 
* Bounds : Laſtly, that we compre- 
hend the huge Fabric of the Uni- 
* verſe, admire and contemplate the 
wonderful Beauty of the Divine 
* Workmanſhip, and ſo learn the 
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to our Reaſan, which 


our own Minds by certain Expe- 
riments, as to acknowledge the 


Bleſſings of Heaven with a pious 


Affection. NEE 

I omit the advantageous. Spur 
accrues 
from this mathematical Exerciſe, 
both effectually to turn aſide the 


Strokes of true Arguments, and 
lows of falſe 


warily decline the | 
ones; to diſpute ſtrenuouſly, as well 


as judge ſolidly, with a readineſs 
of Invention, a juſtneſs of Me- 


thod, and clearneſs of Expreſſion. 

In like manner, theſe Diſci- 
Plines do inure and corroborate 
the Mipd to a conſtant Diligence 
in Study, to. undergo the Trouble 
of an attentive Meditation, and 
cheerſully contend with ſuch Dif- 
ficulties as lie in the way; they 
wholly deliver us from a eredu- 
lous Simplicity, moſt ſtrongly for- 


tify us againſt the Vanity. of 


Seepticiſm, effectually reſtrain us 
from a raſh Preſumption, moſt 


eaſily incline us to a due Aſſent, 
pertectly ſubject us to the go» 


vernment of right Reaſon, and 
inſpire us to wreſtle againſt the 
unjuſt 'T'yranny of falſe Prejudices. 
If the Fancy be unſtable and fluc- 
tuating, it is as it were poiſed b 

this Ballaſt, and ſteadied by this 
Anchor; if the Wit be blunt, it 
is ſhar pen d upon this Whetſtone; 
if luxuriant, it is pared by this 
Knife; if headſtrong, it is reſtrain'd 
by this Bridle; and if dull, it is 
rouſed by this Spur. The Steps 
are guided by no Lamp more 
clearly thro' the dark Mazes of 


Nature, by no Thread more 


ſurely thro? the intricate Turn- 
ings of the Labyrinths of Philo- 
1 nor, laſtly, is the bottom 
of Iruth ſounded more happily 
by any other Line. I will not 
mention with how plentiful a Stock 
of Knowledge the Mind is fur- 
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< niſhed from theſe, with what 
© wholeſome Food it is nouriſhed, 
and what fincere Pleaſure it en- 
« joys. But if I ſpeak further, I 
« ſhall neither be the only Perſon, 
nor the firſt who affirm it, that 
« while the Mind is abſtracted and 
elevated from ſenſible Matter, 
diſtinctly views pure Forms, con- 
ceives the Beauty of Ideas, and 
* inveſtigates the Harmony of Pro- 
« portions 3 the Manners themſelves 
are ſenſibly corrected and im- 
proved, the Affection compoſed 
and rectified, the Fancy calmed 


* and ſettled, and the Underſtanding ' 


* raiſed and excited to more Divine 
« Contemplations. All which 1 
* might defend by the Authority, 
and confirm by the Suffrages of 
the greateſt Philoſophers, Wc.” 
Thus far the great Dr. Barrow. 

The firſt who publiſhed a Mathe- 
matical Curſus, was Peter Herigon, 
Anno 1644.—After him came out 
Caſpar Schottus's, then Sir Fonas 
Moores New Syſtem of Mathematics. 
—Dechales's Curſus, or Mundum 
Mathematicum.— Leybourn's ' Courſe 
of Mathematics. — De Graaf's Cur- 
ſus, in Dutch. —Ozanam's Cours de 
Mathematique.—Taylor's Treaſure of 
the Mathematics.—Wolfius's Elemen- 
ts Matheſeos Univerſal. —Sturmy's 
Mathefis F uvenilis.—Fone;s Synop- 
fir, &C. 

MAaTTER, or Bobpy, is an im- 
penetrable, diviſible, and paſſive 
Subſtance, extending into Length, 
Breadth, and Thickneſs. This, when 
confidered in general, remains the 
ſame in all the various Motions, 
Configurations, and Changes of Na- 
tural Bodies, being capable of put- 
ting on all manner of Forms, and of 
moving according to all manner of 
Directions and Degrees of — 4 
the Quantity of Matter in any Body, 


is its Meaſure ariſing from the joint 


Conſideration of the Magnitude and 


Denfity of that Body; as if any Body 


M AT 


be twice as denſe: as another, and. 


takes up twice the Space, twill be 
four times as great. This Quantity 
of Matter is beſt diſcoverable by 
Weight, to which 'tis always pro- 
ortionable; as Sir Jaac Newton, 
y moſt accurate Obſervations on 
Pendulums, found true by Expe- 
nens 
Maximis and Minimais. The 
Mathematicians call that Method 
whereby a Problem is reſolved, 
which requires the greateſt or leait 
Quantity attainable in that cale, 
Methodus de Maximis & Minimis. 
1 If any flowing Quantity in an 
Equation propoſed be required to be 
determined to any extreme Value: 
2. Having put the Equation inte 
Fluxions, let the Fluxion of that 
Quantity (whoſe Extreme Value is 
ſought) be ſuppoſed = o; by which 
means all thole Members of the KR- 
quation in which it is found, will 
vaniſh, and the remaining ones will 
ive the Determination of the Maxi 
mum or Minimum deſired. 
Mz an AnoMALY, See Auma. 
MEAN ConjuNncT1oN, is when 
the Mean Place of the Sun is the 
ſame with the Mean Place of the 


Moon in the Ecliptic. Anda. 


MAN Opros ir ion, is when 
the former is in Oppoſition to the 
latter. 5 „„ 
Maax MoT1on, is that where- 
with a Planet, or any Point or Line 
is ſuppoſed to move equally in its 
Orbit, and is always proportional 
to the Time. | 

Sir 1/aac Newton, in his Theory of 
the Moon, ſays, That the Sun and 
Moon's mean Motions from the 
vernal Equinox at the Meridian of 
Greenwich, are as follows, wiz. the 
laſt Day of December 1680, ON 
Style, at Noon, the Sun's mean M- 
tion 9 ſig. 20 deg. 34 min. 46 ſee. 
That of che Sun's * fig. 
7. deg. 23 min. 30 ſec. The Moon's 


mean Motion 6 dig. 1 deg. 45 min. 
45 


* 
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45 ſec. That of the Moon's Apo- 


um 8 ſig. 4 deg. 28 min. 5 ſec. 
hat of the aſcending Node of the 
Moon's Orbit 5 fig. 24 deg. 14 min. 
35 ſec. And December the laſt Day, 
1700, Old Style, at Noon, the Sun's 
mean Motion was 9 fig. 20 deg. 43 
min. 50 ſec. | That of the Sun's A- 


um 3 fig. 7 deg. 44 min. 20 


ec. The mean Motion of the Moon 
xo ſig. 15 deg. 19 min. 50 ſec. Of 
the Moon's A um 11 ſig. 8 deg. 
x8 min. 2o ſec. And of the aſcend- 
ing Node 4 fig. 27 deg. 24 min. 20 


ſec: For in twenty Julian Vears, por 


or in 7305 Days, the Sun goes thro” 
20 rev. 9 min. 4 ſec; The Motion 
of the Sun's Apogzum 21 min. The 
Moon's Motion-247 rev. 4 fig. 13 
deg. 34 min. 5 ſec. The Motion of 
the Moon's Apogæum 2 rev. 3 ſig. 
3 deg. 50 min. 15 ſec. Ofthe Node, 
1 rev. 26 deg. 50 min. 15 ſec. All 
the aforeſaid Motions are from the 
Point of the vernal Equinox. And 
if from them be ſubtracted the 
Proceſſion, or Retrograde Motion of 
the Equinoctial Point itſelf, which 
was moved in the mean Time in 


-Antecedentia, vix. 16 min. 40 ſec. 


the Motions will remain in reſpect 
of the fixed Stars in 20 Julian 


Vears; the Motion of the Sun, 19 


rev. 1 1 fig. 29 deg. 5 2 min. 24 ſec. 
That of 5 Sun's Apogæum 4 min. 
20 ſec. of the Moon, 247 rev. 4 ig. 
13 deg. 17 min. 25 ſec. Of the 
Moons Apogzum, 2 rev. 3 ſig. 3 
deg. 33 min. 35 ſec. Of the Moon's 


Node, i rev. 27 deg. 6 min. 55 ſec. 


Mam Dis rAN CE V4 Planet 
from the Sun, is the Right Line SP, 


MEA 
draivn _— Sun 8 to P, the Ex- 
tremity of the conjugate Axis of the 
Ellipſis the Planet — in, and 
this is equal to the Semi- Tranſverſe 
Axis DC, and is ſo called, becauſe 
it is a Mean between the Planet's 
gone and leaſt Diſtance from the 


Mean DiamETER, in Gauging, 
is a Geometrical Mean between the 
Diameters at Head and Bung in any 
cloſe Caſk. 5 

MEan and Exr REAN PRO POR. 
TION. See Extream and Mean Pro- 
tion. nr 
> Mean er Mippie ProPor: 

TION Betaveen any tauo Lines or Num- 
»bers, is that which hath the ſame 

Proportion to a third Term, that the 
r 
1. Thus 6 is a mean Proportional 
e 4 and q, becauſe 4: 6: 
2. The Square of à mean Pro- 
portional is equal to the Rectangle 
under the Extremes. 

3. Two mean Proportionals be- 
tween two Extreams cannot be 
found by a ſtraight Line and a Cir- 
cle; but it may be done by the 
Conic Sections very eaſily, or by the 
Conchoid, or Ciſſo id. 

Masur, in Muſic, is a Quan- 
tity of the Length and Shortneſs of 
Time, either with reſpect to natural 
Sounds pronounced by 1 
or artificial, drawn out of Muſica 
Inſtruments; which Meaſure is ad- 
juſted in Variety of Notes, by a 
conſtant Motion of the Hand or 
Foot, down or up, ſucceſſively and 
equally divided; ſo that every 
Dawn or Up, is called a Time or 
Heaſure, whereby the Length of a 
Semi-Breve is meaſured; which is 
therefore termed the Mea ſure · Note, 
or Time · Note. 22 f 

MASsURE of an Angle, is an Arch 
of a Circle deſcribed about the An- 
gular Point. | let | 

MEASURE of  @ Number, is the 

1 Number 
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Number that meaſures its a 2 is whoſe Side is one Inch, Foot, Yard, 


the Meaſure of 4. or other determinate Length. * 
MEASURE 95 Ratio, i is Logs.  Mnaoune . of 4 Saperficies, 
rithm. - +” latn Figure, is a Square, whoſe 5 


he ag RB of a Selid, is « Cube, = one Inch, Foot, Yard, nh 
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e e — — | Sz . an Engliſnſ Te Engliſt 7 _ 
„ WS . — e into vided into Inches, 
3 f | 1000 equal Parti, and Decimal || | 
thoſe bere men- Parts N | 
; tioned. are in Pro © | 
| portion. 10 it, | 
£4 100 2 follows. \ a 2 
London - Foot 1. 000 o 1280 
Par ti. CD the e Foot 1.068 1 | 
Amſterdam | Too 942 o bh 
RET 06 o | Foot 1.107 x 018-0 
Antwerp 92 G0 51 hi 94 1 1 
Rx 0+ 0: — 1.184 o o 2 2 
Rynland, or Leyden Foot 1.033 1 oo 
Lorram o * .. . Foot 958 o 1a 
{Mechlin root 919 o 11:10: | 
[Middleburgh | | $15. Foes 991 o 119 
Straſpurgh 2 Foot 920 oO 1100 
Bremen Foot } 068 (1$::6:119 6 f 
| Colin 9 2 Foot 954 0 f 4'C {| 
* fort ad Mam | Foot ) 948 { |: Ul) 4 | 
Spaniſh £3 2:7 © 22. Took 11001 100 0! | | 
oledo . Ne! Foot 8 299 O IQ 12 24 
0 ed 4 50 967 e oo 
On the Monu- eſtucicus 7 | 
| ment of Statilius. c 7 „ £ 
Bononia Foot 1.204 3 084-4 
{Mantua Foot 1.569 x o& $ © 
Venice Foot 1.162 1 vo 1 
Dantzick Foot 944 11 
[Copenhagen Foot 965 0-146 Þ| 
Prague 2580 Foot 1.026 11 
F Foo. 1.831 1 09 9 [; 
Turin : Foot 1.062 10 -1 
De Greek Foot 1 027 Fa 4 
| Paris Foot, according to Dr. 1.066 | 
| Bernard : : | 
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| Univerſal . Foot tele: <= 
id Roman == Foot 970 x 
Þ Bononian Foor of M. Anzont $446 5004,» 0 49 225 
' 4 Lyons | Ell In po 
Bo 1 * X ebb S504 EI. 2-076 4 2 08 US. =: 
Am * Ell 2.269 2 03 2 
3 Antw „ 2.273 . 
Rynlang, or Leyden WIE) 1/4 Þ 2.260 +4  $ 
I Frankfort FEI. 1.826 1 09 9 
N | E/“ 1.90; 1 
4 Leipſfick _ Ia Ell 2.260 2 3 4 
Labecxk Bll 1.908 „ 
Noremburgh 3 2-227 2 03 3 
„Bavaria c 954 0 414A 
Vienna en e 1.053 x 00 6 
Bononiaa Pang 2.147 2 ot 7 
| Dantrzick Ell 1.903 1 10 8 
Florence | Doves; or Ell 1.913 LR a 
| Spaniſh, or Caſtile 5 Palm 751 o o o 
' | Spaniſh Vare, or Rod, which > | 0 
eur Palms 5 1 - poi en 
Liſbon Fare 2.750 2 09 o 
4 Gibraltar Vare 2.760 + a, 
| Tatedo t x - Pare 2.685 2 08 2 
| | ( Paln 861 © 09 6 
Naples f Brace 2.100 2 81 42 
; | g Canna 6.880 5 0 2 
1 8 3 Palm 830 o ©9. 6 
Milan Calamus 6.5 6 o6 og 
Parma Cubit 1.8 1 10 1 
, Cairo 4 1 der, 1.016 1:00 2 
ene Cubit 1.82 I 0 
| [Babylonian ) 4 1 
Ola 1 — ; Cubir 3x ob a- 
Roman 20 1 05 1888 | 
Turkiſh $9 Pike 2 200 Y 02 4 
P erſian ; ( Araſh 3 197 3 oz © * ; 
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— alm. J 3 
2 8. ” 
ao 1 a” 11 Foot. 

Bs 6] . 2 1:|Cubit 

8. = 122 1 3 2 ara. 

2 be ic 7 341+ 21 12} E. 
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| 7920 2640| 880 | 660 | 440 | 220 | 176 | 132 100 00 | 40 40 Fur 
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Inches ſquare. 
144 Feet /q. | * 
1296 Tards /q. 6 
360. 26 2 77|Paces ſq. 
39204[272 25 30.25] 10.89] Poles fg. 
1568162) 10890] 1210] 435.6 40| Rood jq. 
43560 4840 1742.4 160 4 | Acres 72 
6 ee 3697600] —17 136 — 40 Miles. 
A TABLE of Dry Meaſure. 
Pints, 
8 [Gallons, . 
16 8 2 | Pecks. - 
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M E C 
Mechanics, is the Geometry 
of Motion, being that Science whic 
ſhews the Effe 
ing Forces, ſo far as they are ap- 
plied to Engines, and demonſtrates 
the Laws of Motion. ; 
Mechanics was very r a- 
mongſt the Ancients. All that is 
to be found of theirs upon this Sub- 
ject, are Archimedes de Centro Gra- 
vitatis Figurarum Planarum, and 
Pappus in lib. 8. Colle#. Mathemat. 
of the five mechanical Powers : nor 
have ſome of the more modern Au- 
thors done much more; ſuch as 
Guido Ubaldus's Liber Mechanicorum. 
— Rohault's Tractatus de Mechanica. 
—Lamy's Mechanics in French. 
Oughtred's Mechanical Inftitutions. 
—Cafatus's Mechanica, 0 


Further Improvements are to be 
found in Gallileo's Mechanical Dia- 
logues— Torricellias's Libri de Motu 
Gravium naturaliter Deſcendentium 
& Projeforum— Balianus's Tracta- 


tus de Motu naturali Grawinm.— 


Huygens's Horologium Oſcillatorium. 
—Leibnits's R olidorum, in 
1. 1684. p. 319. and 

fs. „ Papers in the Comment. 
Academ. Reg. Scienc. An. 1702. p.87. 
— Borellus's Tractatus de Vi Percuſſio- 
nis; de Motionibus Natur alibus a 
Grawvitate pendentibus ; de Motu A. 
nimalium — Huygens's Tractatus de 
Motu Corporum ex Percuſſione.— 
Wallis's n de Mechanica, 
reckon'd by ſome a very good Piece. 
Keil's Introduction to true Philo- 
ſaphy.— De la Hires Mechanics. —— 
Mariotte's Traitt du Choc des Corps 
—Dechales's Treatiſe of Motion. — 
Pardies's Di 3 of Local Matibn. 
— Parent's French Elements of Me- 
chanics and Phyfics. Sir Jſaac New- 
ton's Principia. — La: 
ation. Herman's Phronomia. — 
Graveſande's Phyſics —Euler's Tu- 
ctatus de Motu. Deſaguliers's Me- 
1725 0s, Muſchenbroects Phyſici, 
. ee GEMS Lntoltd 2. BBS 
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of Powers or mov- 


Dittor's Lanus of 


ene 
As to the Deſcriptions of Mar 
chines, we have Strada, Zeiſingiur, 
Beſſon, Auguſtine de Ramellis, Boetler, 
Leopold, Sturmy, Perrault, Limbergh, 
&c. $8, * + 3+ 6 * 


MEecxanic Powers, (as they 
are called) are fix, viz. the Ballance, 
the Leaver, the Wheel, the Pulley, 
the Wedge, and the Screw; to ſome 
or other of which, the Force of all 
mechanical Inventions muſt neceſ- 
ſarily be reduced. See thoſe Words. 

MEcnranicalPHilosoPHY, is 
the ſame with the Corpuſcular, 
which endeavours to explicate the 
Phznomena of Nature from mecha- 
nical Principles, . e. from the Mo- 
tion, Reſt, Figure, Poſition, Magni- 
tude, c. of the minute Particles of 
Matter. And theſe Principles are 
frequently called . | 
| ECMANICAL' CAus Es: And 
alſo the 8 

MEchANICAL AFFEcTIONs of 
Matter. "SS EIA 

Mecuanicar Curve, is one 
whoſe Nature cannot be expreſs'd 
by an Algebraic Equation. 
MECHANICAL SorLuTION of 2 
Problem, in Mathematics, is ei ther 
when the thing is done by repeated 
Trials, or when the Lines made uſe 
of to ſolve it, are not truly geome- 
trical. Thus the Method of Nzco- 
medes, Eratoſthenes, Pappus, and 
Vieta, for finding two mean Pro- 
portionals ; and that of Nicodemus 
and Dinoftratus, for _— an 
Angle into any Parts aſſigned, by 
means of the Quadratrix, is mecha- 
nical ; becauſe the former is done 
by repeated Trials, and the latter 
by means of a Curve that is not 
truly geometrical. e 
Mb u, in Natural Philoſophy, 
ſigniſies that peculiar Conſtitution 
of any Space or Region through 
which Bodies move. Thus the . 
ther is ſuppoſed by ſome to be the 
Medium in which the Planets and 


means 


M E R 
means of which it is, that all Ani- 
mals, as Inſects, Birds, Beaſts, and 
Men can breathe and live: But 

Water is the Medium in which 
Fiſhes live and move. Glaſs is alſo 
ralled a Medium. 

 MEMBRETTO0,.in Architecture, 
is the Italian Term for a Pilaſter, 
that bears up an Arch. Theſe are 
often fluted, - but not with above 
ſeven or nine Channels. They are 
frequently uſed to adorn Door-Caſes, 
Gallery - Fronts, and Chimney- 
Pieces, and to bear up the Corniſhes 
and Freezes in Wainſcot. 

Meniscuvs GLuasses, are thoſe 
which are Convex on one ſide, and 
Concave on the other.. 

As the Difference of the Semi- 
Diameters of the Convexity and 
Concavity, to the Semi-Diameter of 
the Concavity, ſo is the Diameter 
of the Convexity to the Focal 
'Length. V 8 
-  MensvraBiLlity, is an Apti- 
tude in a Body, whereby. it may be 
applied or conformed to a certain 
r = wet 
- 'MasnsurRaTiIoON, or MzAsu- 
RING, is to find the ſuperficial 


Area, or ſolid Content of Surfaces - 


and Bodies. | | | 

_ MercaTor's CHART, or PRo- 
JECT10N, is a Projection of the 
Face of the Earth in plano, wherein 
the Meridians, Parallels, and Rhumb- 
Lines, are all ſtraight Lines, and 
the Degrees of Longitude are all 
equally diltant from one another; 
but the Degrees of Latitude increaſe 
towards the Poles in the ſame Pro- 
portion, that the Parallel-Circles on 


the Globe decreaſe, wis. in the Ra- 


tio of the Radius to the Sine- Com- 
8 of the Latitude; or, the 
iſtance of any Parallel of Latitude 


” 


from the Equator, is always as the 


Sum of all the Secants anſwerable 
to every Point in that Arch of Lati- 
tude to the ſame Sum of ſo many 
times the Radius, or (more accu- 
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rately) the Diſtance of any Parallel 
of Latitude from the Equator is to 
that Arch of Latitude {extended 
into a right Line) as the Curve- 
lin'd Space contain'd under the Ra- 
dius, ſo much of l of the 
Figure of the Secants (ſeę that Word 
as is cut off by an Ordinate, raiſed 
at the Extremity of the right: lind 
Abſciſs or Arch of Latitude, that 
Abſciſs and that Ordinate, is to the 
Rectangle under the Radius, and 
inte ._ .; 

1. Though the plain Chart be 
very eaſy and uſeful in ſhort, Voy- 
ages, if you ſail home in or near 
the oppolite Rhumb you went by, 
as the Ancients, who being Coatters, 
did before the Uſe of the Compaſs; 


yet foraſmuch as few-Places, or in- 


deed none, but ſuch as lie under 
the Equinoctial, can therein be ex- 
preſſed according to their true Si- 
tuation and Diſtance one from ano- 


ther; but if they be laid down 


true by the Courſe and Diſtance, 
the Difference of Longitude will be 
falſe; if they be laid down by the 
Courſe and Difference of Longitude, 
then will the Diſtance and Difference 
of Latitude be more than it ſhould 
be; and if they be laid down by 
the Diſtance and Difference of Lon- 
gitude, (which in many Caſes is im- 
poſlible,) then the Difference of La- 
titude will always be too little, and 
the Rhumb too wide from the Me- 
ridian; and if they be laid down 
by their Latitude and Departure, 
then the Courſe will be wide, and 
the Diſtance too much, &c 

2, It was the great Study of our 
Predeceſſors to contrive ſuch a Chart 
in plano, with ſtraight Lines, on 
which all or any Parts of the World 


might be truly ſet down, according 


to their Longitudes, Latitudes, 


Bearings, or Diſtances. 
3. A way was hinted for this near 


two thouſand Years ſince by Proleny, 
and'a generai Map according there- 
os to, 


nnn a _— a. at —_— am—— a. ans PY 
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to, made in the progoting Age by, 
t 


one Mercator, but the thing de- 


monſtrated, and a ready way ſhewed 
of deſcribing it, was not till Mr. 


Wright tang! t to enlarge the Meri- 
dian-Line 


of Longitude might be proportional 
to thoſe of Latitude, as on the Globe : 
Which he has done after ſuch an 
excellent manner, that in many re- 


ſpects it is far more convenient for 
te Navigator's Uſe, than the Globe 
itſelf, and will truly ſhew the Courſe 


and Diſtance from Place to Place, 
which way ſoever a Ship fails forth, 
or returns. 15 f 
4. The Meridian Line, in Merca- 
tor's Chart, is a Scale of Logarith- 
mic Tangents of the Half-Comple- 
ments of the Latitude. | 
The Differences of Longitude on 
any Rhumb, are the Logarithms 
of the ſame Tangents, but of a dif- 
ferent Species; being proportioned 
to one another, as are the 'Tangents 
of the Angles made with the Me- 


ridian. 


Hence any Scale of Logarithmic 


Tangents is a Table of the Diffe- 
rences of Longitude, to ſeveral La- 
titudes, upon ſome determinate 
Rhumb or other; and therefore, as 
the Tangent of the Angle of ſuch a 
Rhumb, to the Tangent of any o- 
ther Rhumb ; ſo is the Difference 
of the Logarithms of any two Tan- 
gents, to the Difference of Longi- 
tude on the propoſed Rhumb, inter- 
7 between the two Latitudes, 
of whoſe Half-Complements you 
took the Logarithmic Tangents. 


Here follow the ſeveral Caſes, and 
their Proportions, in Mercator's 
Sailing. 

1. One Latitude, Courſe, and 


Diſtance given: to find the other 


Latitude, Departure and Difference 
of Longitude. | 
In the Right-angled Triangle 


y the continual Addi- 
tion of Secants ; ſo that all Degrees 
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ABC, the Line Ac repreſents the 
Diſtance : As the Difference of La- 
titude, 4c the Departure; as in 


A #; 


plols Sailing; AB the Meridional 
ifference of Latitude, accordin 
to the true Chart, commonly called 
Mercator's Chart, and BC the Dif- 
ference of Longitude. | 


For the Departure as the Radius 


to the Diſtance Ac: ſo is the Sine 
of the Courſe bAc, to bc the De- 
parture. 


For the Difference of Latitude: 


As the Radius to the Diſtance Ac, 


ſo is the Sine of A cb, the Comple- 


ment of the Courſe, to the Difference 
of Latitude As. | 

For the Difference of Longitude, 
As the Radius, to A B the Meridio- 


nal Difference of Latitude, ſo is the 


Tangent of the Courſe BAC, to 
BC the Difference of Longitude. 

2. Both Latitudes and Courſe gi- 
ven; to find the Diſtance, Departure, 
and Difference of Longitude. : 

For the Diſtance : * the Radius 


to Ab the Difference of Latitude; 


ſo is the Secant of b A c'the Courſe, 
to Ac the Diſtance. | 
For the Departure: As the Ra- 
dius is to the Diſtance Ac; ſo is 
the Sine of Ac the Courſe, to 5 c 
the Departure. | 
For the Difference of Longitude : 


As the Radius is to AB, the Mert- 


dional Difference of Latitude; 10 is 

the Tangent of BA C the Courſe, to 

BC the Difference of Longitude. | 
A a 3. 


P $9 
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3. Both Latitudes and Diſtance 
given: to find the Courſe, Depar- 
ture, and Difference of Longitude. 

For the Courſe: As the Diſtance 

Ac is to the Radius, ſo is As the 

Difference of Latitude, to the Sine 

of Ach the Complement of the 


Courſe... 

For the rture : As the Ra- 
dius is to the Diſtance A c, ſo is the 
Sine of 5 Ac the Courſe, to bc the 
Departure. 

or the Longitude: As the Ra- 
dius is to the Meridional Difference 
of Latitude A B, ſo is the Tangent 
of BAC the Courſe, to BC, the 


Difference of Longitude. 


ws" 


4. Both Latitudes and Difference 


of Longitude given: to find the 
Courſe, Diſtance, and Departure. 


For the Courſe: As AB the Me- 


ridional Difference of Latitude, is 
to the Radius; ſo is BC, the Diffe- 
rence of Longitude, to the Tangent 
of BAC, the Courſe. 

For the Diſtance: As the Ra- 


dius is to A B the Difference of La- 


titude, ſo is the Secant of BAC the 
Courſe, to Ac the Diſtance. 

For the Departure : As the Ra- 
dius is to Ac the Diſtance ; ſo is 
the Sine of b Ac the Courſe, to bc 


the Departure. Or, as the Radius 
is to Ab the Difference of Latitude; 
to bc the Departure. 
5. One Latitude, Courſe, and 
iven, to 
find the other Latitude, Diſtance, 
and Departure. ; 
gent of BAC the Courſe, is to BC 
the Difference of Longitude ; ſo is 
rence of Latitude AB. 
For the Diſtance : As the Radius 
ſo is the Secant of Ac the Courſe, 
to Ac the Diſtance. | 


ſo is the Tangent of bAc the Courſe, 
Difference of Longitude 
For the Latitude: As the Tan- 
the Radius, to the Meridional Diffe- 
is to Ab, the Difference of Latitude; 
For the. Departure: As the Ra- 


dius is to A 6 the Diſtance, ſo is the 


* 
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Sine of 6 Ac the Courſe, to the De- 
parture bc. fy 

6. Both Latitudes and Departure 
given: to find the Courſe, Diſtance, 
and Difference of Longitude. 

For the Courſe: As the Diffe- 
rence of Latitude A 5, is to the Ra- 
dius, ſo is the Departure bc, to the 
Tangent of 5 Ac the Courſe. 

For the Diſtance : As the Sine 
of Ach the Complement of the 
Courſe, to the Difference of Latitude 
= ſo is the Radius to the Diſtance 

4. 

For the Longitude: As the Ra- 
dius is to the Meridional Difference 
of Latitude AB; ſo is the Tangent 
of BAC the Courſe, to the Dif- 
ference of Longitude BC. | 

 MexrcarTor's SA1LING, is the 

Art of finding on a Plane the Mo- 
tion of a Ship upon any aſſigned 
Courſe, true in Longitude, Latitude, 
and Diſtance; the Meridians bein 


all parallel, and the Parallels of La- 


titude ſtraight Lines. 

Mercury, is the Name of one 
of the Planets, revolving about the 
Sun. 

MrErcukRy, is the leaſt diſtant 
from the Sun of any of the Planets ; 
its mean Diſtance from the Sun is 
387 of ſuch Parts of which the 
Earth's is 1000, its Excentricity $0, 
the Inclination of its Orbit is 6 deg, 
52 min. It performs its Revolution 
round the Sun in 87 Days, 23 Hours. 
Its greateſt Elongation is about 28 
Degrees. There has not yet been 
obſery*d any Spots in it; neither do 
we know whether it revolves about 
its Axis; but it is probable it does. 
Its Magnitude to that of the Earth 
is as 216 to 343. 

In the Years 1736, 1743, 1756, 
1769, 1776, 1782, 1789, in October, 
this Planet will be ſeen in the Sun 
near the aſcending Node; and in 
the Years 1753, 1786, 1799, it 
will appear in the Sun, in the 
Month of April, near the other 
Node. M1 
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MRI DIA, is a 
pong through the Poles of the 

orld, and both Zenith and Nadir, 
croſſing the Equinoctial at Right 

Angles, and divides the Sphere into 
two equal Parts, one Eaft, the other 
Weſt, and hath its Poles in the Eaſt 
and Weſt Points of the Horizon. 
'Tis called Meridian, becauſe when 
the Sun comes to the South Part of 
this Circle, 'tis then Meridies, Mid- 
Day, or Higb- Noon; and then the 
Sun hath his greateſt Altitude for 
that Day, which therefore is cal- 
led the Meridian Altitude. 

Theſe Meridians are various, and 
change according to the Longitude 
of Places; ſo that they may be ſaid 
to be infinite in Number: for that 
all Places from Eaſt to Weſt have 
their ſeveral Meridians; but there 
is (or ſhould be) one fixed, which is 
called the Firſt Meridian. 
| Mugr1D1an on the Globe or Sphere, 
is repreſented by the Brazen Circle, 
in which the Globe hangs and 
turns. *Tis divided into four go's, 
or 360 Degrees, beginning at the 
Equinoctial on it. ch way from 
the EquinoQtial, on the Celeſtial 
Globes, is counted the South and 
North Declination of the Sun 
or Stars; and on the Terreſtrial 
Globe, the Latitude of Places, North 
or South. 
| Upon the Terreſtrial Globes there 
are uſually drawn 36 Meridians, 
— every ioth Degree of Longi- 
tude. 

Meriptan Ling, is the com- 
mon Section of the Meridians, and 
the Plane of the Horizon, and ſo 
runs on North and South. 

1. To draw a Meridian Line, 
there are ſeveral ways, and many 
Inſtruments have been contriv'd for 
that purpoſe; but the followin 
Method is a very eaſy and — 
one. In an horizontal Plane, which 


is eaſy to determine, deſcribe ſeve- 


ral Concentric Circles BA, 6 a, &c. 


MER. 


great Circle And in the Centre CE ere a Pin 


of about a Foot long, perpendicu« 


lar to the Plane. About the time 


of the Tropics before Noon, from 


Nine to Elevgh, and in the After- 
noon, from about One to Three, 


mark the Points B, b, &c. A, a, 


Se. wherein the Shadow of the 
Pin terminates, and biſect the Arches 
AB, ab, Ec. in D, 4, Sc. Then 
if the ſame (ſtraight Line DE does 
biſe& ail the Arches AB, 46, &c, 
that will be the Meridian Line 
ſought. | 

This Method would be very exact, 
if the Sun moved as the fixed Stars 
do; but becauſe the Sun hath a 
proper Motion, as a Planet, there 
will be ſome inconſiderable Error, 
which yet may be corrected; for 
ſince the Sun in one Minute of an 
Hour moveth as much by his daily 
Motion, as he loſeth in ſix Hours 
by his proper Motion, you ſhall 
add as much in the Way which the 
Shadow goes in the laſt Marks, as 
that Shadow moveth in one Minute, 


which you may meaſure by a Pen- 


dulum ; ſo the laſt Points will not 
be taken juſt in the Circles, but a 
little without them. 

IfAB, AC, and AD, be three 
Shadows, made in one Day, upon 
an Horizontal Plane, by the Pin 
AE, perpendicular to that Plane, 
the Meridian Line may be drawn 


thus: | | 
a Aa 2 If 


\ 


| 
' 
| 
[ 
: 
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If two of theſe Shadows are equal, 
then. the Line drawn from the Point 
A, perpendicular to a Line joining 
their Extremes, will be the Mert- 
- dian; but if not, let AC be the 
leaſt. In the Point A you mult 
raiſe the Lines AF, AG, and AH, 
perpendicular to AB, AC, and AD, 


and equal to AE, and join FB, 
GC, HD. Now from FB, HD, 
take FI, HK, equal to GC; and 


from the Points I and K draw the 
Right Lines IL, K M, perpendicu- 
lar to AB, AD, and from the 
Points L, M, you muſt let fall two 


P 
| 
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more Perpendiculars L N, MO, to 
the Line Joining L and M, which 
let be equal to LI and MK. Now, 
let P be the Interſection of the Lines 
joining the Points M,L, and O;N. 
hen if a Right Line be drawn 


from A to the Line CP, will be the 
Meridian. See the Demonſtration of 
this in Jan Schouten's Exercitationes 
Geometrice.' 


thro P and C, a Perpendicular A Jonas Moore 
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Mzz1Dian Line, on Gon- 
TER'SSCALE, is divided unequally 
towards 87 Degrees, (whereof 70 
Degrees are about one half) in ſuch 
manner as the Meridian in Merca- 
tor's Chart is divided and number'd. 

Its Uſes are many. For, 1. It 
ſerves to. graduate a Sea-Chart ac- 
cording to the true Projection. 2. 
Being joined with a Line of Chords, 
it ſerves for the Protraction and 
Reſolution. of ſuch right-lined Tri- 
angles as are concerned in Latitude, 
Longitude, Rhumb, and Diſtance, 
in the Practice of Sailing; as alſo in 
pricking the Chart truly at Sea. 

Mzt&1Dian (MAGNETICAL) is 
a great Circle paſſing through or by 


the Magnetical Poles ; to which Me- 


ridians, the Compaſs (if not other- 
wiſe hinder'd) hath reſpeQ. 
Mralbliox AL DisTANCE, in 
Navigation, is the ſame with the 
Departure, Eaſting or Weſting, or 
under which the Ship now is, and 
any other Meridian ſhe was before 
under. 
MERIDIONAL PARTS, Miles, 
or MinuTEs, in Navigation, are 
the Parts by which the Meridians 
in Mercator's Chart do increaſe, as 
the Parallels of Latitude decreaſe. 
And the Co-ſine of the Latitude 
of any Place being equal to the Ra- 
dius or Semi- Diameter of that Pa- 
rallel, therefore in Mercator's Chart, 
this Radius being the Radius of the 
Equinoctial, or whole Sine of 90, 
the Meridional Parts at each of the 
Arches contained between that Lati- 
tude and the Equinoctial do decreaſe. 
The Tables therefore of Meridio- 
nal Parts, which you have in Books 
of Navigation, are made by the 
continual Addition of Secants, and 
calculated in ſome Books (as in Sir 
s Tables) for every 
Degree and Minute of Latitude; and 
theie will ſerve either to make or 
graduate a Mercator's Chart, or to 
work Mercator's Sailing. 
MExLon, 


MIC 


M RILox, in Fortification, is that 


Part of the Parapet which lies be- 
twixt two Embraſures, being from 
eight to nine Foot long on the ſide 
of the Cannon, and ſix on the ſide 
of the Field; as alſo fix Foot high, 
and eighteen thick. 
Meso0Lav1ium, is the Name 


of an Inſtrument for finding mean 


Proportionals. 


Mrar. The Outſide or Sur- 
face of a Piece of Ordnance is called 
the Superficies of her Metal: When 
the Mouth of a great Gun lies lower 
than her Breech, they ſay, ſhe lies 
under Metal; but if ſhe lies truly 
level, point-blank, or right with 
the Mark, they fay, ſhe lies right 
with her Meta]. 

Mrrors, is the ſquare Space be- 
tween the Triglyphs of the Doric 
Freeze, which among the Ancients 
uſed to be adorned with the Heads 
of Beaſts, Baſons, Vaſes, and other 
Inſtruments uſed in ſacrificing. A 
Demi-Metops is a Space ſomewhat 
leſs than half a Metops, at the Cor- 
ner of the Doric Freeze. 
— erty 

icrophones. | 

MicrxomETER, is an Inſtrument 
fitted to a large Teleſcope in the 
Focus of the Obje&t-Glaſs, for mea- 
ſuring the apparent Diameters of 
the Celeſtial Bodies, and ſmall Di- 
ſtances that do not exceed a De- 
gree, or a Degree and an half. 

There are ſeveral ſorts of theſe 
Inſtruments, whereof ſome are 


Movements conſiſting of a Plate or 
Face divided like a Clock or Watch, 


with an Index or Hand, which being 
turn'd, moves two fliding Plates of 
Braſs that carry two parallel Hairs, 
and counts on the Plate the Revolu- 
tions of the Screws that move the 
Plates, whoſe Threads are extreme- 


ly fine, 


The apparent Diameters for the 
Diſtances of any Objects that are 
leſs than a Degree, or a Degree and 


- 


Mme_ 
a half, that are contained between 
the two parallel Hairs of the Mi- 
crometer in the Focus of the Object 
Glaſs of a Teleſcope, are proportio- 
nal to the Ręxolutions of the Index 
required to Teparate the Hairs, fo 
as to catch thoſe Diameters or Di 
Concerning this Inſtrument, ſee 
what Mr. 4uzout ſays in a little 
Treatiſe of it contain'd ix diwers 
Ouvrages de Mathematique & de Phi- 
fique, par Meſffieurs de Academie 
Royale des Sciences, Mr. de la Hires 
Aftronomice Tabulæ ; Mr. Townley, 
in the Philo. Tranſat. Ne 21. 
Walfus, in his Elem. Aſtron. F. 508. 
Dr. Hook, in the Philo/oph. Tranſacłt. 
Ne 29. Mr. Hewvelius, in the a 
Eruditorum, Ann 1708. Mr. Bal. 
ſhaſer, in his Micrometria. But the 
Micrometers of the ingenious Mr. 
George Graham, are far better than 
thoſe of any body elſe, both as to 
Structure and Workmanſhip. 
 M1icroyronss, are Inſtruments 
contrived to magnify ſmall Sounds, 
as Microſcopes do ſmall Objects. 
M1croscoes, is a dioptric In- 
ſtrument, by which minute Objects 
are very much augmented, and ſeen 
diſtinctly. Some of theſe are called 
fingle ones, being ſuch that have but 
one ſmall Lens; others are com- 
pound ones, conſiſting of ſeveral 
Lens's. : £ 
1. We are uncertain where and 
by whom Microſcopes were invent- 
ed; but this we know, that they 
were unknown till the Year 1618, 
becauſe Hieronymus Surturus, who 
writ a Book that Year of the In- 
vention and Fabrick of the Te- 
leſcope, makes no mention of them. 
2. Mr. Huygens, in his Dioptrics, 
will have one Drebbel. a Dutchman, 
to be the Inventor of the Double or 
Compound Microſcope in the Year 
1621; and Franciſcus Fontana, a 
N-apolitan, in a Book of Ob/erwa- 
tions, publiſhed by him in the Year 
Aa 3 1646, 


MIC. 
1646, ſays, that he himſelf happen- 
ed upon the Invention of the Com- 
pound Microſcope in the Year 
1621. WOES | 
3. If an Object laced in 
the Focus of the Convex-Lens of a 
fingle Microſcope, and the Eye be 
very near on the other ſide, the 
Object will appear diſtinct in an e- 
rect Situation, and augmented in the 
Ratio of the Focal Diſtance of the 
Lens, to ſuch a Diſtance, at which, 
if the Object was placed, the naked 
Eye would perceive it diſtinctly, 
which is about eight Inches for 

good Eyes. | 


4. If the Object AB be placed 


in the Focus F, of a ſmall Glaſs 
Sphere, and the Eye be put in the 
Focus G, the Object will appear di- 


ſtinct, and in an erect Poſture aug- 
mented, as to Diameter in the Ra- 
tio of à of the Diameter EI to the 
Diſtance of about eight Inches. If 
the Diameter of the ſmall Sphere 
be 2; of an Inch; then CE = , 


and FE = 2, and ſo FC = . 


Whence the true Diameter of the 
Object to the Apparent, is as 1 to 
103 nearly. 9 | 
. Microſcopes made of ſmall 
Glaſs Spheres will magnify Objects 
more than thoſe made of Lens's ; 
becauſe ſmall Glaſs Spheres may be 
made far more little than thoſe of 


obſcure in - ſuch 


MIC 
Lens's. If the Diameter of a Sphere 
be g of an Inch, it will magni 
the Diameter of an Object in the 


Ratio of 1 to 170 nearly; the Su- 


perficies in the Ratio of 1 to 28900, 
and the Solidity in the Ratio of 1 
to 4913000. : e 

6. The more an Object is ampli- 
fied by a Microſcope, the leſs Part 
thereof is comprehended at one 
vis. N 3 

7. The Appearance of any given 
Object, formed by any given Glaſs 
or Combination of Glaſſes, becomes 
roportion as its 
Magnitude increaſes. | 

- 8. Equal Appearances of the ſame 

Object, formed by different Combi- 
nations, become obſcure in ſuch 
proportion, as the Number of Rays 
conitituting - each Pencil decreaſes, 
that is, 'in proportion to the Small- 
neſs of the Objet-Glaſs. 

. Wherefore, if the Diameter of 
the Object-Glaſs exceeds the Dia- 
meter of the Pupil, as many times 
as the Diameter of the Appearance 


exceeds the Diameter of the Object; 


the Appearance ſhall appear as clear 
and bright as the Object itſelf. 
10. The Diameter of the Object- 


Glaſs cannot be ſo much increaſed, 


without increaſing at the ſame time 
the focal Diſtances of all the Glaſſes, 
and conſequently the Length of the 
Inſtrument: Otherwiſe the Rays 
would fall too obliquely upon the 
Eye-Glaſs, and the Appearance be- 
come confuſed and irregular. 

11. Sir Jaac Newton, in his Op- 
tics, Book II. Part III. ſays, That 
if Microſcopes are or can be ſo far 
improved as with ſufficient Diſtinct- 
neſs to repreſent Objects five or ſix 
hundred times bigger than at a Foot 
Diſtance they appear to the naked 
Eye; he hoped that we might be 
able to diſcover ſome of the greateſt 
of the Corpuſcles of Bodies; and by 
one which would magnify three 
or four thouſand times, perhaps, all 

3 5 thoſe 
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hoſe that produce Blackneſs .might 
be diſcovered. And if this could 
be attained to, (viz. by Glaſſes to 
diſcover the Conſtituent Particles of 
'Bodies) he fears it would be the ut- 
moſt Improvement of this Senſe of 
ſeeing ; for it feems impoſlible to 
ſee the moſt ſecret and'noble Works 
of Nature within the Corpuſcles, 
"becauſe of the Tranſparency of the 
Corpuſcles. . 

12. The ſame Gentleman in the 
Philoſoph.Tranſ. Ne 88. from the Dif- 
ference he had found between com- 
pound and ſimple Colours, takes oc- 
caſion to communicate a way for 
the Improvement of Microſcopes by 
Refraction, viz. by illuminating the 
Object in a darken'd Room with 
Light of any conyenient Colour not 
too much compounded ; by which 
means the Microſcopes will with 
Diſtinctneſs bear a deeper Charge, 
and a larger Aperture. | 

Some of the Writings about Mi- 
croſcopical Obſervations, are Fran- 
ciſcus Fontana's Obſervationes c@- 
leflium terreſtriumque Rerum. Hook's 
Micrography. Malpightus's Anato- 
mia Plantarum; his Tractatus de 
Ovo incubate, deBombyce, de Viſterum 
flruftura. Leewenhoeck's Arcana 
Nature detect. Bonanni's Micro- 
graphia curioſa. | 

Mipple LaTiTuDpe, in Navi- 
gation, is half the Sum of two La- 
titudes, And : 

MrippiteLaTIiTUDESAILING, 
is the manner of ſolving the ſeveral 
Caſes of Mercator's Sailing, without 
the Meridional Parts, by taking the 
middle Latitude; and this nearly 
agrees with Mercator's Sailing. 
If the Line G R be drawn, and 
the Angle GRIT be made at R, e- 
gow to the Complement of the mid- 

le Latitude : And the Difference of 
Longitude be ſet from R to I, and 
the Perpendicular IH be let fall, 
and the Difference of Latitude be 
ſet off from H to G, and the Line 


TGH is the Courſe, GI the 


MIL 
IG be drawn; then the 4 B. 


ſtance, and TH the Departure in 
middle Latitude Sailing. And 
As the Radius is to RI the Dif- 
ference of Longitude, ſo is the Sine 
of HRI the Complement of the 
middle Latitude, to HI the Depar- 
ture; and as GH the Difference 
of Latitude is to the Radius, ſo is 
HI the Departure. to the Tangent 
of H GI the Courſe, | 
And as the Sine of HGTI the 
Courſe, to IH the Departure, 
ſo is the Radius to I'G the Di- 
ſtance. | 
Milxy-Way, VIA Lacrtea, 
or GaLaxy, is a broad white 
Path or Track, encompaſſing the 
whole Heavens, and extending it- 
ſelf in ſome Places with a double 
Path ; but for the moſt part with 
a ſingle one. Some of the Ancients, - 
as Ariſtotle, &c. imagined that this 
Path conſiſted only of a certain 
Exhalation hanging in the Air ; 
but by the Teleſcopical Obſervations 
it hath been diſcovered to conſiſt of 
an innumerable Number of fixed 
Stars, different in Situation and 
Magnitude, from the confuſed Mix- 
ture of whoſe Light, its white Co- 
lour is ſuppoſed to be occaſioned. 
It paſſes through the Conſtellations 
of Caſſiopeia, Cygnus, Aquila, Per ſeus, 
Andromeda, Part of Opbiucus and 
Gemini, in the Northern Hemi- 
ſpheres; and in the Southern, it 
e Aa 4 takes 


MIN 
takes in Part of Scorpio, Sagittarius, 
Centaurus, the Argonavis, and the 
Ara. 
Metrodorus, and ſome Pythago- 
reans, thought the Sun had once 
one in this Track inſtead of the 


liptic; and conſequently, that its 


Whiteneſs proceeds from the Re- 
mains of his Light. As the Galaxy 
is compoſed of an Infinity of ſmall 
Stars, b it hath uſually been the 
Region in which new Stars appear, 
as the Star in Caſi-p#-ia, which was 
ſeen A. D. 1572, that in the Breaſt 
of the Swan, and another in the 
Knee of Serpentarius, and ſeveral 
others, which have appeared for a 
while, and then become inviſible 
again. | 
MiliTaky ARCHITECTURE, 
the ſame with 5 eo 
Mins, in Fortification, is a Hole 
dug or made by a Pioneer under the 
Rampart, or under the Face of the 
Baſtion, whereto there are ſeveral 
oblique and winding Paſſages: When 
It is finiſhed, divers Barrels of Pow- 
der are placed therein, together with 
a Train or Saucidge; and the _ 
tity of Powder is proportioned to 
the Height and Weight of the Body 
which is to be blown up. 
There are alſo Mines ſprung in 
. the Field, which are called Fougades. 
The Alley or Paſſage of a Mine 1s 
uſually about four Foot ſquare ; at 


the End of which is the Chamber of 


the Mine, as they call it. The far- 
ther it is carried on, the more it is 
ſabje& to be diſcovered by the Ene- 
my. Therefore, tis beſt not to aim 
at mining too far, and to make a 
new one where the former takes no 
Effect. Concerning theſe, Tee Lam- 
Bion, in his Praxis ArchiteFonica; 
Surire de St, Remy, in his Memoires 
4 Artillerie, Tom. I. p. 154, and 
foll. Wolfius, in his Element. Pyro- 
tech. F. 147. & eg. 
Mix E-DiaA l, is a Box and Nee- 


dle, with a braſs Ring divided into 


er _ 

360 Degrees, with ſeveral Dials gra- 

duated thereon, generally made for 
the Uſe of Miners. 2D 
MIN Iu, a Term in Muſic; bei 


the fourth Note of Time, and 18 


mark'd thus q. | 
 Min1ow, a fort of a Cannon, is 
either large or ordinary. The large 
Minion is one of the longeſt Size, 
and has its Bore three Inches and a 
quarter Diameter, and 1s a thouſand 
Pound Weight. Its Load is three 
Quarters of a Pound of Powder: Its 
Shot three Inches Diameter, and 
three Pound three Quarters Weight: 
Its Length eight Foot, and its Level- 
Range an hundred and twenty-five 
Paces. | 

The ordinary Minion : -Its Bore 
1s three Inches in Diameter, and 
weighs about eight hundred, or ſeven 
hundred and fifty Pounds Weight: 
It is ſeven Foot long: Its Load two 
Pounds and a half of Powder : Its 
Shot near three Inches Diameter, 
and weighs three Pounds and four 
Ounces ; and it ſhoots point-blank 
an hundred and twenty: Paces. 
 MinvurTE, is the Goth Part of a 
Degree or Hour. 

MinuTE, in Architecture, is 
ſometimes taken for a Part of a 
Module. | 
Mir RE, in Architecture, is the 
Workmen's Term for an Angle, 
that is juſt forty-five Degrees, or 
half a Right one; and if it be a 
Quarter of a Right Angle, they call 
it a Half Mitre. And they have an 
Inſtrument made to this Angle, 
which they call the Mitre Square; 
with which they ſtrike Mitre-Lines 
on their Quarters or Battens; and 
for Diſpatch they have a Mitre- Box, 
as they call it, which is made of two 
Piece: of Wood, each about an Inch 
thick, and one 1s nailed vpright 
upon the Edge of the other ; the 
upper Piece hath the Mitre-Lines 
ſtruck upon it on both Sides, to 
direct the Saw in cutting the Mitre- 
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Joints readily, by only applying 


the Piece into this Box. 
Mix'o-LIN ZD FicuRE, is one 
conſiſting of ſtraight and crooked 
Lines. ; 
MixzD NUMBER, is one that is 
part integer, or a whole Number, 


and part a Fraction; as 44, 105, 
Ee. | 


Mixzp RATIO, or PRorok- 
TION, is when the Sum of the An- 


tecedent and Conſequent. is com- 


pared with the Difference between 


Antecedent and Conſequent, as if 


3 22 16:12 
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Mor, in Fortification, is a hol- 
low Space or Ditch dug round a 
Town or Fortreſs which is to be de- 
fended; wherefore, the Length and 
Breadth often depends upon the Na- 
ture of the Soil, according as it is 
marſhy or rocky: But Moats in ge- 


neral may be from ſixteen to twenty - 


two Fathom broad, and from fifte.n 
to twenty-five Foot deep. 

Dry Moat, is that which is deſti- 
tute of Water, and ought to be 
deeper than one that is full” of Water. 

Lined Moat, is that whoſe Scarp 
and Counterſcarp are caſed with a 


Wall of Maſons-Work lying in Ta- 


lus, or a Slope. | 
Flat-bottom' d Moat, is that which 
hath no ſloping, its Corners being 
ſomewhat — All Moats mult 
be well flanked, and in general ſo 


wide, as that no Ladder, Tree, &c. 


can reach a-croſs them. If the 
Ditch be dry, or has but little Wa- 
ter, there is uſually another ſmall 
Trench cut quite along the Middle 
7 

MopeLl, in Architecture. See 
Module. 

Moves, in Muſic. See Mood. 

MopiLLiowns, in Architecture, 
are little inverted Conſoles under 


equal to t 


MOM 


the Soffit or Bottom of the Drip, in 


the Tonic, Compoſite, and Corinthian 
Cornices, and ought to correſpond. 
to the Middle of Columns, Theſe 


are particularly affected in the Co- 


rintbian Order, where they are al- 


ways enrich'd with carved Works. 
In the Jonic and Compoſite they are 


more fimple, having ſeldom any 
Ornaments, excepting ſometimes a 
ſingle Leaf underneath.” 

ODULE, in Architecture, is 2 


little Meaſure, by which we mean 
any Bigneſs or Extent taken at plea- 


ſure, to meaſure the Parts of a Build- 


ing by, and is uſually determined 
by the lower Diameter of the Co- 


lumn and Pilaſters. Vignola's Mo- 
dule, which is equal to the Semi- 
Diameter of the Column, is divided 
into twelve Parts in the Tuſcan and 


Doric, and into eighteen in the reſt 


of the Orders. The Module of Pal- 
ladio, Scammozzi, M. De Cambray, 
and M. Deſgodetæ, which is likewiſe 
jt Semi-Diameter, is di- 

vided into thirty Parts. 
Moingav, is a Name the French, 
and ſome Modern Writers of Forti- 
fication, give to a little Plat-Baſtion, 


which is raiſed before a Curtain that 


is too long, and which hath two 
other Baſtions at the Ends of it; for 
they being out of Muſket-Shot, one 
or the other muſt be defended by 
ſome ſuch thing as this Moineau or 
Plat-Baſtion. | LE 
Sometimes the Moineau joins to 
the Curtain, and ſometimes is diſ- 
joined from it by a Moat. 
MomenrTs, are ſometimes taken 


for the leaſt and moſt inſenſible Parts 


of Time; as when we ſay, ſuch a 


thing was done in a Moment. 


1. In Mathematics, Moments are 


ſuch indeterminate and inſtable Parts 


of Quantity, as are ſuppoſed to be 
in a perpetual Flux, 7. e. either con- 
tinually deereaſing or increaling ; 
which latter are taken for affirma- 


tive and poſitive Moments, and the 


former 


* 


. N rr - — 
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former for negative or ſubtractible 
ones. And theſe continually in- 
creaſing or decreaſing Particles are 


MOM 


Moments of the Parts of that Body; 
and therefore, where the Magni. 
tudes and Number of any Particles 


are the ſame; and where they are 
moved with the ſame Celerity, there 
will be the ſame Moments of the 
Wholes. 8 
6. M. Leibnitz,. Huygens, Ber. 
noulli, Wolfe, and ſome other Fo- 
reigners, have all been drawn into 
an horrid Error concerning the Mo- 
menta, or Force of falling Bodies: 
For they ſay, that the Forces of 
falling Bodies, at the Ends of the 
Fall, are not as the Velocities into 
the Quantities of Matter ; but as 
the Squares of the Velocities into 
the Quantities of Matter. And all 
the Proof of this, by Experience, 
is a fallacious one, of ſuſpending 
Halls by Threads to the Ceiling over 
Veſſels of congealed Tallow, Clay, 
Wax, or any other yielding Sub- 
ſtance; and then letting the Balls 
fall, and make Pits in the yielding 
Subſtance: for when the Balls were 
equal, and one weigh'd one Pound, 
and the other two, and the lighter 
Ball hung twice the Height of the 
other from the Surface of the Tal- 
low; yet they made Pits in the Tal- 
low of the ſame Depth: And from 
this Experiment they would have 
their Momenta to be equal, and con- 
ſequently their proper Weights are 
in the reciprocal Ratio of the Spaces 


ſuppoſed to be infinitely ſmall; for 
'as ſoon as ever they come to be of 
any finite Magnitude, they ceaſe to 
be Moments. Moments therefore 
are to be looked upon not as the 
generative Principles of finite Mag- 
nitude; but to be inceptive only of 


them. | 
2. And becauſe tis the ſame thing, 
if in the room of theſe Moments, 
the Velocities of their Increaſes or 
"Decreaſes be made uſe of, or the 
finite Quantities proportionable to 
ſuch Velocities; this Method of Pro- 
ceeding, which conſiders the Mo- 
tions, Changings, or Fluxions of 
Quantities, hath come to be called 
Flaxions. 1 5 : 
3. Moments, or Mamenta, alſo in 
a Phyſical Senſe, as they are uſed 
in reference to the Laws of Motion, 
ſignify the Quantities of Motion in 
any moving Bodies; and ſometimes, 
imply the Motion itſelf: and they 
define it to be the Vis inſita, or 
Power by which any moving Bodies 
do continually change their Places. 
4. And in comparing the Motions 
of Bodies, the Ratio of theſe Mo- 
ments is always compounded of the 
Quantity of Matter in, and the Ce- 
lerity of the moving Body; ſo that 
the Moment of any moving Body 


may be conſider'd as a Rectangle 
under the Quantity of Matter into 
the Celerity. And ſince *tis certain, 
that all equal Rectangles have their 
Sides reciprocally proportionable, 
{14 E. 6 Eucl.) therefore if the 
Moments of any moveable Bodies 
are equal, the Quantity of Matter 
in one, to that of the other, will 
be reciprocally, as the Celerity of 
the latter to the Celerity of the for- 
mer, and vice verſa. 

5. The Moment of any moving 
Body may be conſidered alſo as 
the Aggregate or Sum of all the 


which the ſaid Bodies deſcribe by 
their Fall; and becauſe theſe Spaces 
are in the ſame Ratio as the Squares 
of the Velocities; therefore, the 
Force of a falling Body is as the 
Body itſelf into the Square of the 
Velocity at the End of the Fall. 

7. M. £Graveſanae, in his Inſti- 


tutiones Philoſophie Newtonian, con- 


tradicts himſelf about this matter; 
for he ſays, pag. 75. Dum preſfione 


corpus acceleratur, manente equali 


preſſione in corpus agenti, non augetur 


celeritas æguabiliter. And therefore, 
according to this, if I take him 
right, 


M ON 


rght the Motion of à Body that 


s freely ſhort Spaces, is not ac- 
celerated equally in equal Times : 
And ſo the Celerity which is acqui- 
red in the Fall, is not as the Time 
in which the Body has fallen; and 
conſequently the Spaces gone thro' 
from the beginning of the Fall, will 
not be to one another, as the Squares 
of the Times or Velocities in which 
the Body fell; and yet in the Expe- 
riments, that he and Polenus 
made to prove, that the Forces of 
falling Bodies are as the Matter into 
the Square of the Velocity, this 
new Propoſition follows from the 
Spaces gone thro' by the Fall of 
Bodies, — as the Squares of the 
Times. W 

8. See concerning this in the Ada 
Eruditorum, An. 1686. p. 161. Hi- 
floire des Ouurages des Scavans, An. 
1690. 2 451. Journal Literaire, 
Tom. XII. p. 1, 190. Polenus, in 
Libro de Caſtelli, &c. But Dr. 
Deſaguliers has ſhewn them all to 
be falſe in this Point, in the Philaſo- 
phical Tranſactions, Ne 375, 376. 

Monapes. See Digits. 

MonocnroRvD, a kind of Inſtru- 
ment anciently of ſingular Uſe for 
the regulating of Sounds: But ſome 
appropriate the Name of Mono- 
chord to an Inſtrument that hath 
only one ſingle String, as the Trum- 
pet-Marine. 

The Ancients made uſe of the 
Monochord to determine the Pro- 
portion of Sounds to one another ; 
when the Chord was divided into 
two equal Parts, ſo that when the 
Terms were as 1 and 1, they call'd 
them Uni/ors ; but if they were as 2 to 


1, they call'd them Ofawes, or Dia- 


paſons ; when they were as 3 to 2, 
they called them Fifths, or Diapen- 
tes ; if they were as 4 to 3, they 
call'd them Fourths, or Diateſſarons; 
if the Terms were as 5 to 4, they 
calld it Diton, or Tierce-Major ; but 
if the Terms were as 6 to 5, then 
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they called it a Demi-Diton, or a 
Tierce- Minor; and laſtly, if the 
Terms wereas 24 to 25, they called 
it a Demiton, or Diexe. | 

The Monochord being thus divi- 
ded, was properly that which they 
called a Sy/em, of which there were 
many kinds, according to the dif- 
ferent Diviſions of the Monochord. 

MonoTRrRIGLYPH, a Term in 
Architecture, ſignifying the Space 
of one Triglyph between two Pila- 
ſters, or two Columns. 5 

Moos, in Muſick, ſignifies cer- 
tain Proportions of the Time, or 
Meaſure of Notes. Theſe Moods or 
Modes, of meaſuring Notes, were 
formerly four in Number, ws. | 

1. The Perfect of the More, in 
which a Large contained three 
Longs, or a Long three Breves, a 
Breve three Semi-Breves, and-a Se- 


mi-Breve three Minims. 


2. Me Perfect of the Leſs, where- 
in a Largecomprehended two Longs, 
a Long two Breves, a Breve three 
Semi-Breves, and-a Semi-Breve two 
Minims. | 

3. The Imperfect of the More, in 
which a Large contained two Longs, 
a Long two Breves, a Breve two Se- 
mi-Breves, and a Semi-Breve three 
Minims. | 

4. The Imperfett of the Leſs, is the 
ſame with that which we call the 
Common Mood, the other three being 
now altogether out of uſe; altho 
the Meaſure of our common Tri- 
2 is the ſame with the 

ood Imperfett of the More, except 
that we reckon but two Minims to 
a Semi-Breve, which in that Mood 
comprehended three. In our com- 
mon Mood, two Longs make one 
Large, two Breves a Long, two Se- 
mi- Breves a Breve, c. proceeding 
in the ſame Order to the laſt or 
ſhorteſt Note: So that a Large con- 
tains two Longs, four Breves, eight 
Semi- Breves, fixteen Minims, thirty 
two Crotchets, ſixty-four Quavers, 
& Cy | Be- 


- 
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Beſides theſe Moods of Time, five 
others relating to Tune, were in 
uſe among the ancient Grecians, 
which were termed Tones or Tunes 
by the Latin ; the Deſign of either 
being to ſhew in what Key a Song 
was ſet, and how the different Keys 

had relation one to another. 
Theſe Sorts of Moods were diſtin- 
ee by the Names of the ſeveral 
rovinces of Greece, where they 


were firſt invented; as the Doric, 


. Lydian, Tonic, Phrygian, and Aolic. 
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Doric Mood conſiſted of ſlow- tuned 
Notes, and was proper for the ex- 
citing Perſons to Sobriety and Piety. 

Lydian Mood was likewiſe uſed in 
ſolemn grave Muſic ; and the De- 


ſcant or Compoiition was of flow 


Time, adapted to ſacred Hymns or 
Anthems. 0 
nie Mood was for more light and 
ſoft Muſick ; ſuch as pleaſant amo- 
Tous Songs, Sarabands, - Courants, 
Jigs; Sc. | 
Phyygian Mood was a warlike kind 
of Mufick, fit for Trumpets, Haut- 
boys, and other Inſtruments of the 
like Nature, whereby the Minds of 
Men were animated to undertake 
Military Atchievements, or Martial 
Exerciſes. N 
Holic Mood, being of a more airy, 
ſoft, and delightful Sound, ſuch as 
our Madrigals, ſerved to allay the 
Paſſions by the means of its grate- 
ful Variety, and melodious Harmo- 
ny. 5 : 
"Theſe Moods or Tones were di- 
ſtinguiſhed into Authentic and Play- 
al, with reſpect to the dividing of 
the Odtawe into its Fifth and Fourth. 
The former was when the Fifth 
poſſeſſed the Lower Place, according 
to the harmonical Diviſion of an 
OXave; and the other was when it 
ſtood in the Upper Place, according 
to the Arithmetical Diviſion of the 


ſame Otave. 
Mon rn, properly ſpeaking, is 


rent Places, Cities, and 
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the Time in which the Moon rum 


through the Zodiac, and therefore 


is accounted by the Motion of the 
Moon : And fo the Lunar Month 
is either Periodical, which is the 
Time of the Moon's Motion from 


any one Point of the Zodiac to the 


ſame again, and is ſomething leſg 
than 27 Days and eight Hours ; or 
elſe Synodical, which is the Time 
between New Moon and New Moon, 
and is ſomething more than 29 Days 
and a half. | 

1. There is alſo a Solar Month, 
which is the Time that the Sun 
takes up in running through - one 
of the Signs of the Zodiac, and is 
almoſt 3o Days and a half. 

2. And, both theſe Solar and Ly: 
nar Months, are either Aſtronomi- 


cal, like thoſe abovementioned ; or 


Civil, which are various, according 
to the Uſage of accounting in diffe- 
ations. 
3. The Egyptians accounted by 
Solar Months, each of 30 Days; 
and to compleat their Year, after 12 
ſuch Months, they added five Days, 
which the odd Hours made up. 
4. But moſt of the ancient Na- 
tions accounted: by the Lunar Syno- 
dical Month; as the Fewvs, Greeks, 
and the Romans, till F. Cz/ar's 
Time; and as the Mahometans do to 
this day. And becauſe theſe Months 
did not contain an exact Number of 
Days, to adapt them to Civil Com- 
putation, they accounted alternately 
one Month to have zo, and the next 
31 Days ; and by this means they 
made two ſuch Civil Months to be 
equal to two Lunar ones of 29 Days 
and a half : and they brought it to 
paſs, that the New Month, for a 
Run of many Years, did not much 
deviate from the firit Day of the 
Civil Month. 
Moon. The Periodical Revolu- 
tion of the Moon, in reference to 
the fixed. Stars, is 27 Days, ſeven 
| Hours, 


* 
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Hours, 43 Minutes: And in the 
ſame Space of Time, by a ſtrange 
Correſpondence and Harmony of 
the two Motions, it revolves the 
ſame Way about its own Axis; 


whereby (one Motion converting it 


to, as the other turns it from the 
Earth) the ſame Side is always ex- 
poſed to our Sight. 

1. The Librations of the Moon's 
Body, which occaſion that the ſame 
Hemiſphere exactly is not always 
expoſed to our Sight, ariſe from the 
Eccentricity of the Moon's Orbit, 
from the Perturbations by the Sun's 
Attraction, and from the Obliquity 
of the Axis of the Diurnal Rotation 
of the Moon's own Orbit, without 
the Knowledge of which Circum- 
ſtances, her Phænomena would be in- 
explicable ; but by the Conſideration 
of them are very demonſtrable. 

2. The mean horary Motion of 
the Moon, in reſpect of the fixed 
Stars, is 32 Minutes, 56 Seconds, 
27 Thirds, 12 Fourths and a half. 

3- The Moon is diſtant from the 
Earth, according to moſt Aſtrono- 
mers, 59 : According to Findeline, 
60; Copernicus 604 : Kircher, 60% : 
And according to Tycho, 567 Semi- 
diameters of the Earth. Sir Jſaac 
Newton thinks the Diſtance ought 
to be eſteem'd about 61. There- 
fore the mean Diſtance may be rec- 
kon'd 60. 

4. She is nearer the Earth at her 
SYzygy, than in the Quadrature by 
z5th Part of the Diſtance. | 

5. According to Mr. Caſſini, the 
Moon's greatelt Diſtance from the 
Earth is 61, the mean Diſtance 56, 
and the leaſt Diſtance 52 Semi- dia- 
meters of the Earth. 

6. The Power of the Moon's In- 
fluence as to the Tides, is to that 
of the Sun as 64 to one. Sir 1/aac 
Newton. 50 

7. As to the Inequality of the 
Moon's Motion, (Which proceeds 
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from the Action of the Sun, di- 
ſturbing the Motion of the ſecon- 
dary Planets) ſhe moves ſwifter, and 
deſcribes (by a Radius drawn from it 
to the Earth) a greater Area in pro- 
ortion to the Time, hath an Orbit 
eſs curved, and by that means comes 
nearer to the Earth in her Syzy- 
ies or ConjunQions, than in the 
uadratures, unleſs the Motion of 
her Eccentricity hinders it:: Which 
Eccentricity is the greateſt, when 
the 4pogeum of the Moon happens 
in the Conjunction; and is leaſt, 
when the Apogæum happens at the 
Quadratures ; and her Motion is 
ſwifter alſo in the Earth's . | 
than in its Peribelion. The CUM 
alſo goes forward ſwifter in the 
Conjunction, and goes ſlower at the 
bp ; but her Nodes are at 
reſt in the ConjunQtions, and do 
recede moſt ſwiftly in the Quadra- 
tures. = 
8. The Moon alſo perpetually 
changes the Figure of her Orbit, 
or the Species of the Ellipfis ' ſhe 
moves in. | | 2 
9. There are alſo ſome other In- 
equalities in the Motion of this Pla- 
net, which can hardly be reduced 
to any certain Rule: As the Velo- 
cities or Horary Motions of the A- 
pogæum and Nodes, and their E- 
quations, and the Difference be- 
tween the greateſt Eccentricity in 
the Conjtnitions, and the leaſt in 
the bo neg per and that Inequa- 
lity which is called the Variation of 
the Moon: All theſe do increaſe and 
decreaſe annually, in a Triplicate 
Ratio of the apparent Diameter of 
the Sun : And this Variation is in- 
creaſed and diminiſhed in a dupli- 
cate Ratio of the Time between the 
Quadratures ; as Sir 1/aac Newton 
proves in many Places of his Prin- 
cipia. 
10. That curious Perſon found 
the Apogæum in the Moon's Syzy- 
gies 


MO O 


gies to go forward 23 min. each 


Day, in reſpect of the fixed Stars; 
and to go backward 16 min. 3 
each Day in the Quadratures: An 
therefore the middle annual Mo- 
tions he eſtimates at 40 Degrees. 

11. That the Cauſe of the ſecon- 
dary Light of the Moon, as they 
call it, that is, the obſcure Part of 
her appearing like kindled Aſhes, juſt 
before and after the Change of the 
new Moon, is the Sun's Rays re- 
flected from the bright Hemiſphere 
of the Earth to thoſe dark Parts of 
the Moon; and thence again re 
flected to the Earth deſtitute of the 
Sun's Light. 

12. Sir Jaac Newton makes it a 
Propoſition to enquire into the Fi- 
gure of the Moon ; and ſuppoſing 
it, at- its firſt Original to have been 
a Fluid, hke to our Sea, he calcu- 
lates, that the Attraction of our 
Earth would raiſe the Water there to 
near go Foot high, as the Attraction 
of the Moon raiſeth our Water 
to 12 Foot: Whence the Figure 
of the Moon muſt be a Spheroid 
whoſe greateſt Diameter extended, 
will paſs through the Centre of our 
Earth; and will be longer than the 
other Diameter perpendicular to it, 
by 180 Foot; and from hence it 
comes to paſs, that we ſee always 
the ſame Face of the Moon: For 
ſhe cannot reſt in any other Poſition, 
but will continually endeavour to 
conform herſelf to this Situation, 
Prop. 38. Lib. III. 

13. Mr. Azout ſays, that this Pla- 
net's Diameter never appear'd to 
him above 33 min. and never leſs 
than 24 min. 45 ſec. | 

14. Sir {/aac Newton reckons the 
mean Diameter of the Moon to be 
32 min. 12 ſec. as the Sun's is 31 
min. 27 ſec. 

15. The Denſity of the Moon he 
© concludes to be to that of the Earth, 
as g to 5 nearly ; and that the Maſs 
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or Quantity 'of . Matter in the Moon 


to that of the Earth, is as 1 to 26 
nearly. 

16. The Plane of the Moon's Or- 
bit is inclin'd to that of the Eclip. 
tic, and makes with it an Angle of 
about five Degrees; and its Decli- 
nation varies, and is greateſt when 
the Moon is in the Quadratures, and 
leaſt when ſhe is in her Syzygies.. 

17. By means of the Spots in the 
Moon, the Lunar Ellipſes are more 
accurately obſerved than formerly, 
to the great Advancement of Geo- 
graphy and Navigation in ſettling 
the Longitudes of Places ; for the 
Immerſion and Emerſions of theſe 
Spots, from the Shadow of the 
Earth, are moſt nicely determined. 
18. Although the Moon's Period 
round the Earth be in 27 Days, 
Hours, and three Quarters, (which 
is the Periodical Month) yet becauſe 
in the Space of a Periodical Month, 
the Earth alſo with its Satellite, 
the Moon, is moved forward al- 
moſt an entire Sign; therefore the 
Point of the Moon's Orbit, in the 
laſt Conjunction, or New Moon, 
will be gotten too far to the Weſi- 
ward : and therefore the Moon can- 
not come yet to a. new Conjunction 
with the Sun, but wants of it two 
Days and five Hours; which muſt 
be paſs'd before che entire Lunation 
will be over, and before the Moon 
hath exhibited all her Phaſes. Theſe 
two Days, and five Hours therefore 
being added to the Periodical Month, 
make the Synodical 'one, which con- 
fiſts of 29 Days, 12 Hours, and 
three Quarters. 

19. The Moon diſturbs the Mo- 
tion of the Earth, and the common 
Centre of Gravity of thoſe Bodies 
deſcribe that Orbit about the Sun, 
which we have hitherto ſaid that 
the Earth deſcribed ; becauſe we 
overlook'd the Action of the Moon ; 
but the Earth really deſcribes an ir- 
regular Curve. 20. 
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20. The Gravity of the Moon 
towards the Earth, is increaſed by 
the Action of the Sun, when the 
Moon is in the Quadratures; and 
it is an Augmentation or Addition 
to the Gravity of the Earth towards 
the Sun. 

21. The Earth's Diſtance from 
the Sun remaining the ſame, the 
abovemention'd Addition of Gravity 
increaſes and diminiſhes in the Ra- 
tio of the Diſtance of the Moon 


from the Earth. 


22. The Diſtance of the Earth 
from the Sun remaining the ſame, 
the Gravity of the Moon towards 
the Earth decreaſes more ſlowly in 
the Qꝝadratures, than according to 
the inverſe Ratio of the Square of 
the Diſtance from the Centre of the 
Earth. 

23. The Force which diminiſhes 
the Gravity of the Moon in the Sy- 
zygies, is double that which increaſes 
it in the DW 

24. In the Syzygres, the diſturb- 
ing Fore is directly as the Diſtance 
of the Moon from the Earth, and 
inverſly as the Cube of the Diſtance 
of the Earth from the Sun, 

26. At the Syzygies the Gravity 
of the Moon towards the Earth, re- 
ceding from its Centre, is more di- 
miniſhed, than according to the in- 
verſe Ratio of the Square of the Di- 
ſtance from that Centre. 

26. In the Motion of the Moon 
from the Syzyg:es to the Quadrature, 
the Gravity of the Moon towards 
the Earth is continually increaſed, 
and the Moon is continually re- 
tarded in its Motion : But in the 
Motion from the Quadrature to the 
Syzygy, every Moment the Moon's 
Gravity is diminiſhed, and its Mo- 
tion in its Orbit is accelerated. 

27. As the Radius is to the Sine, 
and an half of double the Diſtance 
of the Moon from the Syzygy ; ſo the 
Addition of Gravity in the Qzadra- 
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tures, is to the Force which accele. 
rates or retards the Moon in its 
Orbit. 

28. And the Radius is to the Sum 
or Difference of one and a half, the 
Co-Sine of double the Diſtance of 
the Moon from the Syzygy, and half 
the Radius; as the Addition of 
Gravity in the Duadratures, to the 
Diminution or Increaſe of Gravity 
in that Situation of the Moon, con- 
cerning which the Computation is 
made. 

29. The Moon is leſs diſtant from 
the Earth at the Syzygies, and more 
at the Puadratures. 

30. In the Qzadratures and Syzy- 
ies, the Moon deſcribes Area's by 
ines drawn to the Centre of the 
Earth, proportional to the Times. 
31. The Area's, by Lines drawn 
to the Centre of the Earth, are not 
exactly proportional to the Times 
at all Times. 

32. The Apſides of the Moon go 
forward, when the Moon is in the 
Syxygies: In the . the 
Apfides go backwards, that is, move 
in Antecedentia. | 

33. The Progreſs, conſidering one 
entire Revolution of the Moon, ex- 
ceeds the Regreſs, Cæteris Paribus. 

34. The Apſides go forward faſteſt 
of all in a Revolution of the Moon, 
ſuppoſing the Line of the Apſides 
in the Nodes ; and in that ver 
Caſe they go back the ſloweſt of 
in the ſame Revolution. 

35. Suppoſing the Line of the 
Apſides to be in the Quadratures, 
the Apſides are carried in Conſe- 
quentia, the leaſt of all in the Syzy- 
gies ; but they return the ſwifteſt in 
the Quadratures; and in this Caſe, 
in one entire Revolution of the 
Moon, the Regreſs exceeds the Pro- 
greſs. | 

36. The Excentricity of the Or- 
bit, every Revolution undergoes va- 
rious Changes. It is the * 

o 
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of all, when the Line of the Apſides 


is in the Syzygzes ; but the Orbit is 
the leaſt Excentric of all, when the 
Line of the Apſides is in the Qua- 
dratures. EY 

37. The Ratio between the Addi- 


tion of Gravity in the Quadratures, 


and the Force, which removes the 
Moon out of its Orbit, is the Ratio 
of the Cube of the Radius to three 
times the Product of the Sines of 
the Diſtances of the Moon from the 
Duadrature, and of the Node from 


the Syxygy; as alſo. of the Inclination 


of the Plane. 

38. This Force 1s increaſed as 
the Moon advances towards the Sy- 
, and as the Nodes recede from 
at | 


39. Conſidering one entire Revo- 
lution of the Moon, Cæteris Pari- 
bus, the Nodes move in Anteceden- 


. tia ſwifteſt of all, when the Moon 


is in the Syzygies; then ſlower and 
flower, till they are at reſt, when 
the Moon is in the Pruadratures. 


- a The Line of Nodes does ſuc- 
Ce 


vely acquire all poſſible Situa- 
tions in reſpect of the Sun; and 
every Vear goes twice thro' the 
Syzygies, and twice thro' the Qua- 
dratures. 

41. If we conſider ſeveral Revo- 
lations of the Moon, the Nodes in 
one whole Revolution go back very 
faſt, the Nodes being in the Qua- 
dratures ; then ſlower, till they come 
to reſt, when the Line of Nodes 1s 
in the Syzygzes, | 

42. By the fame Force with 
which the Nodes are moved, the 
Inclination of the Orbit is alſo 
changed ; it is increaſed as the 


Moon recedes from the Node, and 


diminiſhed as it comes to the Node. 

43. When the Nodes are come to 
the Syzygies, the Inclination of the 
Plane of the Orbit is the leaſt of 
all; for in the Motion of the Nodes 


from the $zzyg:es to the Quadra- 
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tures, and in one whole Revolution 


of the Moon, the Force which in- 


creaſes the Inclination exceeds that 
which diminiſhes .it; therefore the 


Inclination is increaſed, and it is 


the greateſt of all, when the Nodes 
are in the Duadratures. * 

44. All the Errors in the Moon's 
Motion are ſomething greater in 


the Conjunction than in the Op- 


poſition, Ts 

45. All the diſturbing Forces are 
inverſly, as the Cube of the Diſtance 
of the Sun from the Earth, which 
when it remains the ſame, they are 
as the Diſtance of the Moon from 
the Earth. Conſidering all the diſ- 
turbing Forces together, the Dimi- 
nution of Gravity prevails. 

46. The Motion of the Moon be- 
ing conſidered in general. The Gra- 
vity of the Moon towards the Earth 
is diminiſhed coming near the Sun, 
and the Periodical Time is the grea- 
teſt ; as alſo the Diſtance of the 
Moon (Cæteris Paribus) the greateſt, 
when the Earth is in the Perihel:on. 

MorTar-Pigct, is a kind of 
very. ſhort Piece of Cannon, or Ord- 
nance, thick and wide, proper for 
the diſcharging of Bombs, Carcaſ- 
ſes, — It is uſually mount- 
ed on a Carriage, the Wheels where- 
of are very low. 


Mr, Anderſon's TanLE of the re- 
guifite Weight of Powder for all 
Mortars, from 6 to 20 Inches dia- 
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uch. Decem. | Pounds. Ounces. fo en e _ Bodies, moving _ 
Mente, | — rmly, go with unequal, Velocities, 
10. 5 * 3 the Spaces which will be paſo'd over 
„ 5 03 by them in unequal Times, will be 
i 5- 15 |} to one another in a Ratio com- 
12. O | DS... 4 pounded of that of the Velocities, 
12. 5 7 10 and that of the Times. e 
1 8 8. 09 5. The Motions of all Bodies are 
7 Sy | 9 TO | as the Rectangles under the Velo- 
| 14. 0 0 212 cities, and the Quantities of Mat- 
be 4 11. r | LOTT | 
„ 5 04 6. The Motions of Bodies inclu- 
1 t4- 809 ded in a given Space, among them- 
16. 0 156. 16 l ſelves, will not be chan by the 
| 16. 5 55 * Motion of that Space uniformly for- 
17. © 1 03 wards in a ſtraight Line. | 
1 20. 13 7. Every Body will continue in 
18, © 22. 122 its State, either of Reſt or Mo- 
18. 5 24. 11 tion, uniformly forward in a Right 
19. © 26. 13 Line, unleſs it be made to change 
19. 8 23. 14 that State by ſome Force impreſſed 
1111 


8. The Change of Motion is pro- 
See the Deſcription of Mortars portionable to the moving Force 
by Methins, in his Artiller. part 3. impreſſed, and is always according 
c.18, and foll. And Buckner's Ar- to the Direction of that Right Line, 
till. part. 1. f. 78. & ſeq. As alſo Su- in which the Force is imprefſed. . 
rire de Saint Remy's Memoires d' Ar- q. The Quantity of any Motion 
tillerie, Part 2. p. 352 & ſeq. is diſcoverable by the Joint-Confi- 
MoTion, is a Continual and deration of the Quantity of Matter 
Succeſſive Mutation of Place, and is in, and the Velocity of the moving 
either Abfolute or Relative. Body : For the Motion of any 
1. Abſolute Motion, is the Change Whole, is the Sum of the Motions 
of the Locus Ab/olutus of any moving of all the Parts. | 
Body, and therefore, its Celerity 10. The Quantity of Motion, 
will be meaſured by the Quantity which is found, by taking either 
of the abſolute Space, which the the Sum of Motions made the ſame 
moveable Body has run through. Way, or the Difference of thoſe 
But, which are made contrary Ways, is 
2. Relative Motion, is the Muta- not at all changed by the Action 
tion of the Relative or Vulgar Place of Bodies one upon another. 
of the moving Body, and. fo hath 11. In all kind of Motions what- 
its Celerity accounted or meaſured ever, rolling, ſliding, uniform, ac- 
by the Quantity of relative Space, celerated, or retarded, in right Lines, 
which the moveable Body runs over. or in Curves, Sc. the Sum of the 
3. All Motion is of itſelf Recti- Forces which produce the Motion 
linear, or made according to of all Parts of its Duration, is al- 
ſtraight Lines, with the ſame con- ways proportionable to the Sum of 
ſtant uniform Velocity; if no exter- the Paths, or Lines, which all the 
nal Cauſe makes any Alteration in Points of the moving Body deſcribe. 
ts Direction. BD I & 
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12. The Product of the Duration Places, at the Side of the Barriers, 
of all uniform Motions, multiplied through which People paſs on Foot. 
by the Force which began the Mo- Moyenav, (a French Term) in 
tion, is always proportionable to Fortification, is a ſmall flat Baſtion, 
the Product made by the Path, or commonly placed in the middle of 
Line of Motion multiplied by the an over-long Curtain, by which the 
Maſs or Quantity of Matter in the Baſtions at the Extremities are not 
moving Body. well defended from the Small-Shot, 
Moriox of the Apogeum, in the by reaſon of their Diſtance ; ſo that 
Ptolemaie Syſtem, is an Arch of the this Work is proper for placing in 
Zodiac of the Primum Mobile, con- it a Body of Muſqueteers to fire 
tained between the Line of the A upon the Enemy from all Sides. 


gæun, and the beginning of Aries. MuLTancGuLlLarR Ficukeg, is 
MoTion CourouNDURD. See one that has many Sides and Angles, | 

Compound Motion. MuLlTiLATERAL, in Geome- | 
Mou LDInNGs. Under this Name try, are thoſe Figures that have 


are comprehended all thoſe Jettings more than four Sides. | 
or Projectures beyond the naked MuLlTixoM1aLl RoorT. See Po- | 


Wall, a Column, &c. which only fjnomzal. 
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| ſerve for Ornament; whether they MuLlTieLE ProPoRT1oON, is 
4 be ſquare, round, ſtraight or crouk- when the Antecedent being divided 
F ed. Of theſe there are ſeven kinds by the Conſequent, the Quotient is t 
| more conſiderable than the reſt, more than Unity ; and the Reaſon ( 
[ wiz. the Doucine, the Taton or Heel, of the Name is, becauſe the Con- | 
N the Ovolo or Quarter- Round, the ſequent muſt be multiplied by the ] 
[i Plinth, the Aftragal, the Denticle, Index, or Exponent of the Ratio, I 
| and the Cawverro. to make it equal to the Antecedent. t 
f Movement; the ſame with Thus 12 is multiple in proportion ] 
what many do call an Automaton, to 4, becauſe being divided by 4, | 
and with us ſignifies all thoſe Parts the Quotient is 3, which is the De- c 
of a Watch, Clock, or any ſuch cu- nominator of the Ratio; and the | 
rious Engine, which are in Motion, Conſequent 4 being multiplied by ſ 
carry on the Deſign, or anſwer the 3, makes the Antecedent 12 ; where- \ 
End of the Inſtrument. tore 3 is ſub-multiple of 12. a 
 MovuLiNner, a French Term, ffig- MuLTirLE SuPER-PakTiCU- b 
nifying a Turn- Stile; 'tis uſed in LAR PROrORTION, is when one t 
Mechanics, and fignifies a Roller, Number or Quantity contains ano- F 

which being croſſed with two Le- ther more than once, and ſuch an 
vers, 1s uſually applied to Cranes, aliquot Part. ſ 
Capſtans, and other Sort of Engines MuLlTiyPLlE SUPER-PARTIENT c 
of the like Nature, to draw Cords, ProroRT1oN, is when one Num- © 
and heave up Stones, Timber, &c. ber or Quantity contains another n 
Alſo a kind of Turn-Stile, or woo- divers Times, aud ſome Parts be- '” 
den Croſs, which turns horizontally ſides. | e: 
upon a Stake fixed in the Ground, MuLTiPLIiCaTION, is, in ge- fl 
and is uſually placed in Faſſ iges, neral, the taking or repeating of d 
to keep out Horſes, and to oblige one Number or Quantity as olten L 
Paſſengers to go, or come one by as there are ſuppoled Units in the ti 
one. | other Number : The Number mul- t 
Theſe Moulinets are often ſet up tiplied, is called the Maltiplicand, a 
pear the Out-Works of ſortiſied the Number multipiyiag, the Mal- ; 


tiplicator ; 


MUL 
tiplicator or Multiplier ; and that 
which is found or produced, is cal- 
led the Product. 

MuLrirLIcATIox, is only a 
compendious Addition, effecting at 
once, what in the ordinary Way of 
Addition would require many Ope- 
rations: For the Multiplicand is 
only added to itſelf, or repeated, as 
often as the Units of the Multi- 
plicator do expreſs it. Thus if 6 
were to be multiplied by 4, the Pro- 
duct is 24, which is the Sum ari- 
ſing from the Addition of 6 four 
times to itſelf. 

In all Multiplication, as 1 is to 
the Maltiplicator ; ſo is the Multi- 
plicand to the Product. 

1. Multiplication of whole Num- 
bers 4s perform'd by the followin 
Rules. If the Multiplier be leſs 
than 10, ſet it under the firſt Figure 
of the Multiplicand, and having 
drawn a Line underneath, let each 
Figure thereof, beginning at the 
place of Units, be multip:ied by 
the Multiplier, and ſet each ſingle 
Product (if leſs than 10) under its 
reſpective Figure of the Multipli- 
cand; but if it be 10, or any Num- 
ber of 10's with ſome Over plus, 
ſubſcribe that Over-plus ; but if 
without, ſet down a Cipher, and 
always for every 10, reſerve 1 to 
be added to the next Product, and 
the Number ſubſcribed will be the 
Product of the whole. 

When the Multiplier conſiſts of 
ſeveral Figures, let the Multipli- 
cand be multiplied by each Figure 
of the Multiplier, as before, begin- 
ning with the firſt, and placing the 
ſeveral Products thereof underneath 
each other in ſuch order, that the 
firſt Figure or Cipher of each Pro- 
duct may be in the ſame place (of 
Units, Tens, &c.) with its reſpec- 
tive multiplying Figures ; then add 
theſe particular Products together, 
and the Sum of them will be the 
Product of the whole Multiplica- 
tion. 


MUL 
Examples, 9764 
3 


— — — 


31292 


5326 
427 
37282 
10652 
21304 a 


— — ney 


2274202 Product. 


The Reaſon of theſe Rules depends 
upon the following Propoſition, vix. 
that the Product of any two Num- 
bers is equal to the ſeveral Products 
made by multiplying all the Parts 
of the one, by the other, or all the 
Parts of the other. 

2. To multiply a Fraction by a 
Fraction, is to take the Multiplicand 
ſo many ſuch Parts of a Time as is 
_—_ by the Multiplier; to do 
which, multiply the Numerators of 
the two Fractions together, for the 


Multiplicand 
Multiplier 


- Numerator of the Fraction deſired, 


and their Denominators for the De- 
nominator of the Fraction, which 
is the Product of the two given 
Fractions; as 4 multiplied by 4 is 
2 X 
. Z or 753 and the Product will 
always leſs than either of the 
Fractions multiplying each other. 
3. The Multiplication of Decimal 
Fractions, is the ſame with that of 
whole Numbers, only in the Pro- 
duct there muſt be always as many 
Decimal Places, as are both in 
the Multiplier and Multiplicand. 
Examples : 
Multiplicand 759.2 
| 8.037 
53144 
22776 
37900 


— —ͤ—ͤ——— — — 


Product 35 24.0904 
B b 2 
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— 


— — 


01303 


4. Multiplication in Algebra, is 
mommy when the Quantities are 
mple, by an immediate joieing of 
the Letters, or if the fimple Quan- 
tities have Numbers before them, 
by letting the Product of the Mul- 
tiplication of thoſe prefixed Num- 
bers, before the Letters thus joined; 
as 4 _ multiplied by 5 is as, «a 
Mmuldplied by ed, is aa ; q 
Mmultiplied by ge, is 33eges and 
fo of others. But if the Quantities 
to, be multiplied be Compound, then 
every imple Quantity in the Mul- 
tplication is to be multiplied by 
each imple — ot the Multi- 
Pplier, and the Signs ＋ and — mutt 
be tet detween the ſeveral Products, 
always oblerving to prefix the Sign 
+ to that Preduc anfting from the 
Multiplication of two ümple Quan- 
tities having doth the Sigu pre- 
fix'd, or both the Sign —; and to 
prefix the Sigu — to the Produc, 
when the Signs of the imple Quan- 
tines are differevt; for Example, 
a +e multiphed by &, will produce 
4 re; @— e multiplica by 8, 
will de 26 — ed; ape +c mul- 
tiplied dy > will be az-+-22+cz:; 
Alſo ac—e4 T multiplied by 
g++ —+& wall give 20 — 42 


+ gef pact -A _—_ ef Þ PP 


44 —— 444 — ej R. 
Mv tr Ti LiCaxND, mAriihmetic, 
i the Number to be multiplied. 


MUR 
MurtTiPLICATOR, in Arithme- 
tic, is the Number by which you 
multiply, or the Number multiply- 
ing 
Mor rTiyeLtter, the fame with 
1ultiplicator. | | 
Mu&rDEeRERs, are {mall Pieces 


of Ordnance, either of Braſs or I- 


ron, having Chambers (that 1s, 
Charges made of Brats or Iron) put 
in at their Breeches : They are moſt- 
ly uſed at Sea, at the Bulk- Heads 
of the Fore-caſtle, Half Deck, or 


Steerage, in order to clear the Decks, 


when any Enemy boards the Ship; 
they are faſten'd and travers'd by a 
P:otle, which is put into a Stock, 

Moste, is one of the feven Sci- 
ences, commonly called Liberal, and 
comprehended alfo among the Ma. 
themarical, as haviag for its Object 
difcrete Quantity or Number; Ln 
not conſidering it in the Abſtract 
like Arithmetic ; but with relation 
to Time aud Sound, in order to make 
a deligbeſul Harmony. 

This Science is alſo Theoritical, 
which examineth the Nature and 
Properties of Concords and Diſcords, 
explaining the Proportions between 
them by Numbers : And Practical, 
which teacheth not only Compok- 
tion, that is, the manner of com- 
poling all Sorts. of Tunes, or Airs ; 
bat alſo the Art of Sioging with the 
Voice, or Playing upon Mufical In- 
euments. 

Some of the Ancients who have 
wrote of Harmony, are 4-:/:xenus, 
Euclid, Piitarch, Ptolemy, P/elhes, 
Parpiyry, Brieneins, Nichamaches, 
Alibeus, Gandentins, gacebtut, Duin- 
tilian, Ca/ſindorus, Capella. Baetins, 
Prockss, &c. And fome of the Mo- 
derns are Me:bomius, Malis, Def 
cartes, Mer/onnus, Fabr., Halder, 
Sauser (in the French Memarres, 
An. r701, 1707, 1711,} Dechales (in 
his 4 tom. Muna Malbemalici,) M. 
Perault, Mr. Malealu, Mr. Remeat, 
Mr. Euler, &C. 
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It is very eaſy to conclude, from 
what we have upon Muſie from the 
Ancients, that 1t was very imper- 
fet and deficient; and notwith- 
ſtanding the fabulous Wonders, it 
is ſaid to produce upon Men's Paſ- 
ſions in thoſe times, yet now-a-days 
I believe, the moſt ſkilful of their 
Muſicians would little or ſcarcely 
move one at all: for it is moſtly 
agreed, that the ancient Greets had 
not the Uſe of Concert Muſic, wt. 
of different Parts ſounding at once, 
but only ſolitary, for one {ſingle 
Voice or Inſtrument ; or elſe the 
ſame Piece ſung or ſounded by ſe- 
veral Voices or Inſtruments to- 
ether; but ſome Octaves, or per- 
— Fifths above the others. Gui- 
do Aretinus is ſaid to be the firit 
who invented and brought Sym- 
phony or Concert into Muſe ; but 
what Progreſs he made, and what 
were his Compoſitions, we do not 
know. In a word, one may ven- 
ture to afhrm from the whole of 
what we find wrote on the Subject, 
that Muſic did not begin to arrive 
at any tolerable Perfection, till to- 
wards the End of the laſt Century, 
when the great Parcel and prodi- 
you Corelli oblig'd the World with 
their moſt agreeable and harmonical 
Compoſitions ; then it was that Mu- 
fic began to advance apace, and re- 
ceive great Improvements from ma- 
ny other ingenious Compoſers and 
Performers of ſeveral European Na- 
tions, eſpecially the Itallaus and 
Exgliſ, and now ſeems to be brought 
near its utmolt Perfection; fince all 
the agreeable Combinations of the 
various Continvance, Riling, Falling, 
and Mixtures of Tones, muſt be 
contain'd within certain Limits, 
whoſe Number may not be ſo great 
as is generally imagined; and be- 


cauſe of the great Number of Per- 
ſons who have for more than thirty 
Years lait paſt, applied themſelves 
to this Art. Among whom the ex- 


NAT 


cellent Mr. Handel himſelf, deſerved- 
ly named the Prince of Muſicians, 
both for his Compoſition and Exe- 
cution upon the Organ and Harpfi- 
cord, has abundantly and wonderfully 
performed his part. 
- MusxeT-BasKETs, in Fortifi- 
cation, are Baſkets of about a Foot 
and a half high, and eight or ten 
Inches diameter at the bottom, and 
a full Foot at the top: They are 
filled with Earth, and are ſet on low 
Parapets, or Breaſt-Works, or on 
ſuch as are beaten down, that the 
Muſqueteers may fire between them 
at che Enemy, and yet be tolerably 
well ſecured againſt their Fire. 
Murvur.s, in Architecture, is a 
kind of ſquare Modilion, ſet under 
the Cornice of the Doric Order, and 
ſo called from the Word Mrurilrs, 
maimed or imperfect, becauſe they 
In. the Ends of the Rafters, 
which are crooked or bent, in like 
manner, as the Beams or Joints are 
repreſented by the Triglyphs in the 
Frize of the ſame Order. 


N. 


ADIR is that Point of the 
Heavens under the Earth, 


which is diametrically oppoſite to 


the Point directly over our Read, 
vx. the Zenith; fo that they are 
both as it were the Poles of the Ho- 
rizon, and diſtant from it on each 
{ide ninety Degrees, and conicquent- 
ly fall upon the Meridian, one a- 
bove the other under tke Earth; 
and whatever Diſtance one of them 
has from the Equator, and one of 
the Poles of the World, the ſame, 
on the contrary, has the other from 
the oppoſite Pole and adverie Part 
of the Equator. 

Narri Rs, or NaPtR's-Boxegs, 
or Rovs, are 2 kind of larger Mul- 
tiplicauon-Table, contriv's upon 
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four-ſquare Wooden or Ivory Rods 


by the Lord Napier, for the more 


bs 
«<< £6 


eaſy multiplying, dividing, and ex- 
tracting the Roots of great Num- 
bers. 
NaTuURAL Day. See Day. 
NaTuraLl Hoz17zox; the ſame 
with Senſible Horizon. 
NaTuURAL PHiLosoPHY, is the 
ſame with what is uſually called 
Phyfics, viz. that Science which con- 
templates the Power of Nature, the 
Properties of natural Bodies, and 
their mutual Actions one upon an- 
other. | e 
Navi Ariox, is the Art of 
Sailing, whereby the Mariner is in- 
ſtructed how to guide a Ship from 
one Port to another, the ſhorteſt and 
ſafeſt way, and in the ſhorteſt time : 


And this is two-fold, either 


Improper, which is called Coafting, 
in which the Places are at no great 


' diſtance one from another, and the 


_ 


Ship ſails uſually in fight of Land, 
and is within Soundings. Now, for 
the Performance of this, there is re- 

uired a good Knowledge of the 
Lands the Uſe of the Compais, 
the Lead, or Sounding Line, ard 
ſuch Books as Rutter's, &c. 

Proper, is where the Voyage is 

rformed in the vaſt Ocean, out 
of ſight of all Land; and here 3s 
neceſſary not only the Knowledge 
of the Lead, Compaſs, c. But the 


Maſter muſt be a thorough Sailor 


or Artiſt, and underſtand well Mer- 
rator's Charts, Azimuth, and AmPpli- 
tude Compaſs, Log-Line, and all good 
Inſtruments for Celeitial Obſerva- 
tions that can be uſed at Sea. 

Some of the Writers upon Navi- 
gation, are Vareniut, Wright, Nor- 
ond, Newhouſe, Seller, Ricciolus, 
Hod fon, Fones, Atkinſon, Harris, 
Paton, Re. 5 

NavuTical CAR Tr, the ſame 
as Sea-Chart. 

Nau rIcAL Comyass, the ſame 
as Sea-Compaſi, 


NAU 


NavTicar PLANISPHERE, is 
a Deſcription of the Terreſtrial 
Globe upon a Plane, for the Uſe of 
Mariners; and is either the Plane 
Chart, as they call it, where the 
Parallels of Latitude are all of the 
ſame Length with the Meridians ; 


and which therefore is very erro- 


neous, except in ſhort Voyages, 
and near the Equator : Or Merca- 
cator's Chart, where the Meridians 
are increaſed in proportion, as the 
Parallels ſhorten, that is, as the 
Secants of the Arch contained be- 
tween the Point of Latitude, and the 
Equator, 
NEBULOUS STARS, are certain 
fixed Stars of a dull, pale, and ob- 
ſcuriſn Light. Theſe ſeen through 
ood Teleſcopes, appear to be Clu- 
tters of ſmall Stars. 

N=EDLE. 

NzcaTive QuanTirTlEs, in 
Algebra, are fuch as have before 
them the Negative Sign, and which 
are ſuppoſed to be Te than no- 
thing. | 

NeiyE Tipes, auritien alſo 
NEPE or Neer, are thoſe Tides 
(when the Moon is in the middle 
of the ſecond and laſt. Quarter) 
which are oppoſite to the Spring- 
Tides; and as the higheſt of the 
Spring-Tides is three Days after the 
Full or Change, ſo the loweſt of 
the Neep is four Days before the 
Full or Change. 

NEWEL, in Architecture, is the 
upright Poſt that the Caſe of Wind- 
ing-Stairs turns round about. 

Nich E, in Architecture, is a Ca- 
vity left deſignedly in the Wall of a 
Building, to place a Statue in. 

NocTuRNAL, is an Inſtrument 
made of Box, Ivory, or Braſs, to 
take the Altitude or Depreſſion of 
the Pole-Star, in reſpe& to the Pole 
itſelf, in order to find the Latitude, 
and nearly the Hour of the Night. 

I. There are ſeveral Sorts of Noc- 
turnals, of which ſome may be Pro- 

jections 


See Box and Needle. 
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jections of the 1. ; ſuch as the 


Hemifpheres or Planiſpheres on the 
Plane of the Equinoctial; but the 
Seamen uſe only two, and the man- 
ner of uſing either is the ſame. One 
of them is fitted for the Pole-Star, 
and firſt of the Gardes of the Little 
Bear; and the other for the Pole- 
Star, and the Gardes or Pointers 
(as ſome call them) of the Great 
Bear. 

2. The Inſtrument conſiſts of three 
Parts or Pieces; the largeſt of 
which hath a Handle to hold it by, 
when you would obſerve ; and op- 

ofite to the Handle, there is a 
mall Tooth or Point, which (if it 
be made for the Little Bear) ſtands 
againſt the 25th of April; but if 
for the Great Bear againſt the 1 7th 
of February, which are the Times 
of the Year when thoſe Stars come 
to the Meridian at Twelve at Night. 
On this bigger Part or Piece there 
are two Circles deſcribed ; theouter- 
moſt hath the Months and their 
Days, and the innermoſt hath the 
24 Hours of a natural Day. On 
the backſide of this Piece alſo are 
32 Points of the Compaſs deſigned 
and marked, and their intitial Let- 
ters. 

3. The ſecond Part of the Noc- 
turnal hath two Circles deſcribed on 
it ; of which the outermoſt is divided 
into 294, equal Parts for the Days 
of the Moon's Age, and the inner- 
moſt into 24 Hours; and at the Be- 
ginning of the Days of the Moon's 
Age, and at Twelve there is a Tooth 
to be ſet to the Day of the Month 
in the upper Part. 

4. The third Part is an Index 
with a fiducial Edge, iſſuing from 
the Centre ; and mult be ſo long, 
that a good Part of it may extend 
beyond the outermoſt or biggeſt 
Piece. Theſe three Parts are fo 
order'd, that by means of a ſmall 
hollow Braſs Socket they are made 


NON 
to move about the Centre of the Ia- 
ſtrument. 

Nocturnal Arcn, is that 
Space in the Heavens which the 
Sun, Moon, or Stars, runs thro? 
parallel to the Fquator, from their 
Setting to their Riſing. 3 

NocTuRNABLE, is an Inſtru- 
ment uſed to find how much the 
North Star is higher or lower than 
the Pole at all Hours of the Night. 

Nopated HyPERBOLA. So 
Sir Jaac Newton calls a peculiar 
kind of Hyperbola, which by turning 
round decuſſates, or croſſes itſelf. 
See Sir Jaac Newton's Tractatus de 
Enumeratione Linearum tertii Or- 
dinis. | 
Nopes, in Aſtronomy, are the 
Points of the Interſection of the Or- 
bit of the Sun, or any Planet, with 
the Ecliptic; ſo that the Point where 
a Planet paſſes over the Ecliptic, 
out of Southern into Northern La- 
titude, is called the North or A 
cending Node. And where it de- 
ſcends from North to South, 'tis the 
South or Deſcending Mode. 

Nopus, or Nope, in Dialling, 
is a certain Point in the Axis or 
Cock of a Dial, by the Shadow of 
which, either the Hour of the Day 
in Dials without Furniture, or the 
Parallels of the Sun's Declination, 
his Place in the Ecliptic, the /ta- 
lian or Babyloniſb Hours, &c. are 
ſhewn in ſuch Dials as have Furni- 
ture. . 

Nox AGESHMAL DROREE, is 
the higheſt Point, or goth Degree 
of the Meridian. | 

Nonwes of a Month, are the next 
Days after the Kalends, which is 
the firſt Day in March, May, Fune, 
and October; the Romans accounted 
ſix Days of the Nones; but in all 
the reſt of the Months but four, 
They had this Name probably, be- 
cauſe they were always nine Days 
incluſively, from the firſt of the Nones 
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NUMERATI10N, in Arithmetic, 
is the true Diſtinction, Eſtimation, 1 
and Pronunciation of Numbers, or f 
the Rule to read any Number, tho is 


N U M 
to the Ides, i. e. reckoning inclu- 
ſively both thoſe Days. 
Nox MAL, the ſame with Per- 
pendicular, or at Right Angles; and 


— — , 
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tis uſually ſpoken df a Line, or a never ſo great, and to have a diſtinct a 
Plane that interſects another perpen- Idea of each Place or Figure of it. b 
dicularly. | NuUMERATOR of a Fradion, is F 

NorTHERN SIGNs of the Eclip- that Part of it which ſhews or num; g 


bers how many of thoſe Parts which 

any Integer is ſuppoſed to be divided al 
into, are expreſſed by the Fraction. 01 
Thus in 3, 6 is the Numerator, 
(which ftands always above the 
Line) and ſhews you, that if any 
Whole be divided into 8 Parts, you 7 


tic or Zodiac, are thoſe ſix which 
_ conſtitute that Semi-circle of the E- 
cliptic, which inclines to the North- 
ke from the Equator ; as Aries, 

Faurus, Gemini, Cancer, Leo, Vir- 
'0. | 
. NoTEes, in Muſic, are certain 
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5 Terms invented to diſtinguiſh the number and enumerate, or take 6 ta 
Degrees of Sound, and the Propor- of them, i. e. three Quarters. H 
tion of Time belonging to it. 

1. Theſe Notes relating W e th 
Diſtinctions of Sound, are ſeven in | O. - D 
number, wiz. Gamut, Aire, Bemi, , cc 


BELISK, in Architecture, is th 


Cefaut, Geſolrate, Alamire, Befabe- 
a kind of quadrangular Pyra- cl 


mnt, Ceſolfaut. 


2. And the Notes relating to mid, very tall and ſlender, raiſed in lic 
Time, ate nine in Number, viz. a a public Place, to ſhew the Large- 
Large, Long, Breve. Semi-Breve, nets of ſome enormous Stone, or to ſa 
Minim, Crotchet, Quader, Semi- ſerve as a Monument of ſome me- gr 


Quader, and Demi Semi- Quawer. morable Tranſaction. 


3. But the Large and Long are 
now of little Uſe, as being too long 
for any Voice or Inſtrument (the 
Organ only excepted) to hold out 
to their full Length; although their 
Reſts are ſtill very often uſed, more 
eſpecially in grave Muſic, and Songs 
of many Parts. 

Nuc kus, is by Hevelius and 
others uſed for the Head of a Co- 
met, and by others for the central 
Parts of any Planets. 

Nuctevus, in Architecture, is 
the middle Part of the Flooring of 
the Antients, conſiſting of Cement, 
which they put betwixt a Lay, or 
Bed of Pebbles, cemented with Mor- 
tar made of Lime and Sand. 

Nu us ER, is whatever is referr'd 
to Unity; or it is a Collection of 
Units, and is that which teacketh 
us td know how, many any of the 


Objects of our Knowledge are, 


OBIECT-GTAss, of a Teleſcope 
or Microſcope, is that Glaſs which 
is placed at that End of the Tube, 
which is next the Object. 

OBJECTiVE-Ling. See Line- 


Objedive. 


OBL1iqQue Ax LES. See Angles 
Obligue. 

OBL1Que ASCENSION, is that 
Degree and Minute of the Equinoc- 
tial Which riſeth with the Centre of 
the Sun or Star, or with any Point 
of the Heavens, in any oblique 
Sphere. | 

Os LIGURE CIRCLE,in the Stereo- 
graphical Projection of the Sphere, 
is any Circle that is Oblique to the 
Plane of Projection. | 

OBL1Que DEsSCENS10N, is that 
Part of the Equinoctial which ſets 
with the Sun or Star, or with any 
Point of the Heavens, in an oblique 
Sphere. 


OBLIQUE 


O B T 

OzL1Que Fox cx, is that whoſe 
Line of Direction is not at Right 
Angles with the Body on which it 
is impreſt. The Ratio which ſuch 
an oblique Force, to move a Body, 
bears to a direct or perpendicular 
Force, will be as the Sine of the An- 
gle of Incidence is to the Radius. 

OBLIQue PLains, in Dialling, 
are ſuch as recline from the Zenith, 
or incline to the Horizon. 

OBLIQUE SAILING, is the Ap- 

lication of the Method of calcu- 
—— the Parts of oblique Plane 
Triangles, in order to find the Diſ- 
tance of a Ship from any Cape, 
Head-Land, c. 

OBLIQUE SFHERE, is where 
the Pole is elevated any Number of 
Degrees leſs than go Degrees, and 
conſequently the Axis of the World, 
the Equator, and Parallels of De- 
clination, will cut the Horizon ob- 
liquely. | 

OnLonc, in Geometry, is the 
ſame with a Rectangle - Parallelo- 
gram, Whoſe Sides are unequal. 

OBscuRa CAMERA, See Ca- 
mera Obſeura. 

OBsERVATIOR. The Seamen 
call an Obſervation the taking the 
Sun or any Star's Meridian Altitude, 
in order thereby to find their Lati- 
tude ; and how they do this, you 
will find under that Word: And 
they call finding the Latitude, by 
the Name of Working an Obſerva- 
tion, 

OBTuss ANGLES. See Angles. 

OBTuUsF ANGULAR Section of a 
Cone, So the ancient Geometers 
called that Comic Section, which 
ſince, by Apollonius, is called the 
Hyperbola, becauſe they conſidered 
it only in ſuch a Cone, whoſe Sec- 
tion through the Axis is a Triangle, 
obtuſe-angled at the Vertex. 

OB rusE-AN LED TRIANGLE, 
is one that has an obtuſe Angle. 

OcciDenTAL, Ci. e. Weſtward ) 
in Aſtronomy, a Planet is ſaid to be 


WCET 


Occidental, when it ſets after .the 
Sun; * 


OccuLTAT10N, in Aſtronomy, 
is the Time that a Star or Planet is 
hid from our Sight, when eclipſed 
by the Interpoſition of the Body of 
the Moon, or ſome other Planet 
between it and us. 

Oc AN, is by Geographers taken 
for that great Collection of Waters, 


or large Sea, which com paſſes in the 


whole Earth, and into Wich the 
other leſſer Seas do uſually rut 
1/, This great and univerſal 


cean, is ſometimes by Geographers 
divided into three Parts. As, 1. The 
Atlantic and European Ocean, lyio 
between Part of Europe, Africa, and 
America. 2. The Indian Ocean, 
lying between Africa, the Eaft-In- 
dian Iſlands, and Neu- Holland. 3. 
The great South. Sea, or the Pacific 
Ocean, which lies between the Phi- 
lippine Iſlands, China, Fapan, and 
New- Holland on the Weſt, and the 
Coaſt of America on the Eaſt. 

24ly, The Surface of the whole 


Ocean, or of all the Seas of the 


Globe, Mr. Keil computes, in his 
Examination of Dr Burne?*s Theory 
of the Earth, to be 85 490506 ſquare 
Miles; and therefore ſuppoſing the 
Depth to be a Quarter of a Mile, 
the Quantity of Water in the whole 
is 213726264 cubic Miles. 

OcTacon, in Geometry, is a 
Figure of eight Sides and Angles ; 
And this, when all the Sides and 
Angles are equal, is called a Repu- 
lar Octagon, or one which may be 
inſcribed in a Circle, 

If the Radius of a Circle circum- 
{cribing a Regular Octagon be , 
and the Side of the Octagon == y; 


ane | 


then Jy = Hare 2: 
OcTAHEDRON, is one of the 
regular Solids, conſiſting of eight 
equal and equilateral Triangles, 
The Square of the Side of the 
OXahedron, is to the Square of the 
| Diameter 


: * > & 
Diameter of the circumſcribing 
Sphere, as 1 to 2. | 

If the Diameter of the Sphere be 
2, the Solidity of the O#ahedron 


inſcribed in it, will be 1,33333, 


nearly. 

Oc rav, or Eic hr R, in Muſic, 

is an Interval of eight Sounds; eve- 
Eighth Note in the Scale of the 

amut being the ſame, as far as the 
Compaſs of Mufick requires. 

OcTosTYLE, in Architecture, 
is the Face of an Edifice adorn'd 
with eight Columns. 

Oc EE. See Cima. 

Or acous Bois, are thoſe 
thro' which the Rays of Light have 
no Admiſſion. 

Sir Iſaac Newton in his Optics, 
Book II. ſhews, That the Opacity 
of all Bodies ariſeth from the Mul- 
titude of Reflexions cauſed in their 
internal Parts: And he ſhews alſo, 
that between the Parts of the O- 
pake, and coloured Bodies, there 
are many Spaces, either empty or 
repleniſhed with Mediums of other 
Denſities ; and he ſhews the true or 
principal Cauſe of Opacity to be 
this Diſcontinuity of their Parts ; 
becauſe ſome Opake Bodies become 
tranſparent by filling their Pores 
with any Subitance of equal Den- 
' fity with their Parts. 

Oren FLanx, in Fortification, 
is that Part of the Flank which is 
covered by the Shoulder or Oril- 

lion. | 5 

Org NIN of the Trenches, is the 
firſt breaking Ground of the Beſieg- 
ers, in order to carry on their At- 
tacks againſt the Town. 

O uniucus. One of the Northern 
Conſtellations, containing thirty 
Stars. 

OrrosirE AN OTL ES. See Angle. 

OyyosiTE Cox Es, are two Si- 
milar Cones, as A, B, having the 
ſame common Vertex G, and alſo 
the ſame Axis. 


” 


OF 
Oyyos1TE SECTIONS, are the 
Hyperbola's D, C, made by cutting 


- 


the Oppeſite Cones A, B, by the 
ſame Plane. Theſe Hyperbola's are 
always equal and ſimilar. 

If the oppoſite Superficies be cut 
= a Plane making the oppoſite 

yperbola's (or Sections) OES, 
0 Ge: I fay, both thoſe Hyperbo- 
la's mY perfectly alike and 

ual. 1 

Let AF D be the Triangle paſ- 
ſing thro” the Axis at Right An- 
gles to the Plane of the Hyperbola 
OES, and ſuppoſe LFI to be a 
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Triangle, in the ſame Plane as the 


Triangle AF D; this ſhall paſs 


thro' the Axis of the oppoſite Cone, 


and will cut the Hyperbola Ge at 


Right Angles. Let A D, and LI. 
be parallel common Sections of thoſe 


Triangles, and the Baſes of the op- . 


fite Cones. Draw the Right Line 
FB thro' the Vertex F, in the 
Plane of the Triangles, parallel to 
the common Diameter GE of the 
Oppoſite Sections. Now, our Buſi- 
nes is to prove, that LH*x HI 


(H): AC XCD (SOUL) :: 
HEI GH: GC x E C. 

Becauſe the Triangles A BF, 
ACG, and DBF, DCE, are ſi- 
milar. We have AB: BF:: AC: 
CG, md D : ee 


8 —1 
therefore A BNB D: BF:: AC 
„CD: CGx EC, by multiply- 
ing the Antecedents and Conſe- 
quents of both Proportions by each 
other. 4 
Again, becauſe the Triangles 
AB F, IH G, and B DF, H LE, 
are ſimilar, therefore AB: BF:: 
JJ 0: BY: : 1H; 
HE. And ſo multiplying the Ante- 
cedents and Conſequents of both the 
Proportions by one another, and 


you will have ABx BD: BD: BE f 


:: HIXLH: HG xXx H E. But it 


r —2 
was prov'd before that AB BD: BF 
:: AC x CD: CG EC. There- 
tore HIX LH: HGX HE: : AC 
x CD:CGxEC, and ſo HI x 
LH: ACx CD:: HG HE: 
C G&K EC. 

Or Position, is that Poſition or 
Aſpect of the Stars or Planets, when 
they are 6 Signs, or 180 Degrees 
diſtant from one another, and is 
marked thus, ꝙ. 

Orrieks, taken properly and 
ſimply, is that Science which teaches 
the Properties of a direct Vi- 
kon ; but in a larger Senſe it 


| ORB 
may comprehend the whole Doc- 
trine of Light and Colours, and all 
the Phenomena of viſible Objects. 
Euclid long ago wrote of Optics, 
but with no great Skill. See Dr. 
Gregory's Euclid, and Herigon's Cur- 
us Mathemat. ſo did Ptolemy in 10 
Books, but his Work is loſt. After 
theſe came out Albaxen the Ara» 
bian's Optics, (who wrote about the 
Year 1100) a voluminous, tedjous 
Piece: then Yjzellio's about the Year 


1270; and Peccam's, an Arch- 


Bithop of Canterbury, about the Year 
12793 alſo Roger — of Oxford, 
began to write of Optics about the 
ſame time. Amongthe more Modern, 


you have Agulonius and Scheiner 


the Jeſuit ; Tagquet, Traber, Barrow, 
Zahan, Kircher, Newton, and not 
long ago Dr. Smith, and Mr. Mar- 
tin. | | 
Oyric PrACE of a Star or Pla- 
net, is that Point or Part of its Or- 
bit, which 1s determined by our 
Sight, when the Star is there ; and 
this is either true, when the Ob- 
ſerver's Eye is ſuppoſed to be at the 
Centre of the Earth or Planet he 
inhabits; or apparent, when his 
Eye is at the Circumference of the 
Earth. 

ORs, is only a hollow Sphere. 

OrnB1s Macnvus, is the Orbit 
of the Earth in its Annual Revolu- 
tion round the Sun. 

All the Ancients, and the Aſtro- 


nomers before the great Kepler ſup- 
poſed this Orbit to be a perfect Cir- 


cle ; but he proves it to be an El- 


lipſis; the remoteſt End of whoſe 


longer or tranſverſe Diameter is 
eight Signs, and eight Degrees di- 
ſtant from the firit Star in Aries, 
and having the Sun in one of its 
Focal Points. | 
Oa BIT of any Planet, is the Curve 
that it deſcribes, about the Sur. 
The Orbits of all the Planets are 
Ellipſes, having the Sun in their 
/ CO n- 


common Focus: But the Elliptic 
Orbit of the Earth, by the Action 
of the Moon, is ſenſibly disfigur'd ; 
as alſo the Orbit of Saturn, by the 
Action of Jupiter, when they are in 
Conjunction. ; 
Gapkx, in Architecture, is a 
particular Arrangement of Projec- 
tures ; or tis a certain Rule for the 
Proportions of Columns, and. for 
the Figures which ſome of the Parts 
ought to have on account of the 
Proportions that are given them. 
There are ſix, vix. the Kean Order, 
Doric Order, Jonic Order, Corin- 
thian Order, Compoſite Order, and the 
Attic Order. 

ORDER of Carve Lines. 
Geometric Lines. 
1. The chief Properties of the 

Conic Sections are every where 

treated of by Geometers ; and of 
the ſame Nature are the Properties 
of the Curves of the ſecond Gender, 
and of the reſt ; as from the follow- 
ing Enumeration of their principal 
Properties will appear. | 

2. For, if any Right and Paral- 


See 


| lel Lines be drawn and terminated _ 


on both Sides by one and the ſame 
Conic Seflion ; a Right Line biſ- 
ſecting any two of them, ſhal! biſ- 
ſect 41 the reſt; and therefore, 


ſuch a Line is called the Diameter of 


the Figure; and all the right Lines 
ſo biif-Ged, are called Ordinate Ap- 
plicates to that Diameter; and the 
Point of Concourſe to all the Dia- 
meters, is called the Centre of the 
Figure ; as the Interſection of the 


Curve, and of the Diameter, is cal- 


led the Yertex, and that Diameter 
the Axis, to which the Ordinates are 
normally applied: And ſo in Curves 
of the ſecond Gender; if any two 
right and parallel Lines are drawn 
meeting the Curve in three Points, a 
right Line which ſhall cut thoſe Pa- 


rallels, ſo that the Sum of two Parts 


terminated at the Curve on one Side 
of the interſecting Line ſhall be e- 


| ORD 
qual to the third Part terminated at 
the Curve on the other Side: This 
Line ſhall cut, after the ſame man- '* 


ner, all others parallel to theſe, ang Di 
meeting the Curve in three Points ; the 
that is, ſhall ſo cut them, that the Pe. 
Sum of the two Parts on one Side wh 
of it, ſhall be equal to the third MW ” 
Part on the other, — 


And therefore, theſe three Parts, 
one of which is thus every where 0 
equal to the Sum of the other two, 


may be called Ordinate Applicates I der 
alſo: And the interſecting Line, to . 
which the Ordinates are applied, of: 
may be called the Diameter; the In- Or 
terlection of the Diameter and the Ml © 
Curve may be called the Vertex; and * 
the Point of Concourſe of any two e 
Diameters, the Centre. — 
And if the Diameter be Normal — 
to the Ordinates, it may be called ll 
the Axis; and that Point where all 
the Diameters terminate, the gene- Wl =" 
ral Centre. © 25 
Aſymptotes and their Properties. Par 
3. The Hyperbola cf the fir Dia 
ender has two Aſymptotes ; that Rec 
of the ſecond, three; that of the edu 
third, four; and it can have no Dia 
more, and ſo of the reſt. And as te 
the Parts of any right Line lying Lin 
between the conical Hyperbola, and WF" t 
its two Aſymptotes are every where 5 
equal; ſo in the Hyperbola's of the my 
ſecond Gender, if any right Line be ON 
drawn, cutting both the Curve and 2 
its three Aſymptotes, in three Points; © 7 
the Sum of the two Parts of that . 
Right Line being drawn the fame Wl 
way from any two Aſymptotes 10 r 
two Points of the Curve, will be ed | 
equal to the third Part drawn 2 V. 
contrary Way from the third Aſymp- 
tote, to a third Point of the Curve. 7 
Latera Tranſverſa & Recta. whei 
4. And as in Non Parabolic Co- — 


nic Sections, the Square of the Or 
dinate Applicate, that is, the Red. 
angle 


ORD 
je under the Ordinates, drawn at 
it ang . : . 
contrary Sides of the Diameter, is 
to the Rectangle of the Parts of the 
7 Diameter, which are terminated at 
be Vertexes of the Ellipſis or Hy- 
" Wipcrbola, as a certain given Line, 
» which is called the Latus Rectum, 
s to that Part of the Diameter that 
lies between the Vertexes, and is 
called the Latus Tranſverſum: 80 
in Non-Parabolic Curves of the Se- 
cond Gender, a Parallelepipedon, un- 
der the three Ordinate Applicates, is 
to a Parallelopipedon under theParts 
ofa Diameter terminated at the 
Ordinates, and the three Vertexes 
of the Figure in a certain given 
Ratio: If you take three right Lines 
to the three Parts of a Diameter ſi- 
tuated between the Vertexes of the 
Figure, one anſwering to another; 
then theſe three right Lines may be 
called the Latera Recta of the Fi- 
gure, and the Parts of the Diame- 
ter between the Vertices, the Latera 
Tranſver/a. And as in the Conic 
Parabola, having to one and the ſame 
Diameter but one only Vertex, the 
Rectangle under the Ordinates is 
equal to that under the Part of the 
Diameter cut off between the Ordi- 
nates and the Vertex, and a certain 
Line called the Latus Rectum: So 
in the Curves of the Second Gender, 
which have but two Vertexes to the 
ſame Diameter, the Parallelopipe- 
don under the three Ordinates, is 
equal to the . under 
the two Parts of the Diameter cut 
off between the Ordinates and thoſe 
two Vertexes, and a given Right 
Line ; which therefore- may be cal- 
led the Latus Rectum. — 


De Ratio of the Rectangles under 
the Segments of Parallels. 
Lay, As in the Conic Sections, 
when two Parallels, terminated on 
each Side at the Curve, are cut by 
two other Parallels terminated on 


9 
each Side by the Curve; the firſt 
being cut by the third, and the ſe- 
— by the fourth; as here the 
Rectangle under the Parts of the 
firſt, is to the Rectangle under 
the Parts of the third; as the 
Rectangle under the Parts of the ſe- 
cond, is to that under the Parts of 
the fourth: So when four ſuch right 
Lines meet a Curve of the Second 


Gender, each one in three Points, 


then ſhall the Parallelopipedon under 
the Parts of the firſt right Line be 


to that under the Parts of the third, 


as the Parallelopipedon under the 


Parts of the ſecond Line is to that 


under the Parts of the fourth. 
Hyperbolic and Parabolic Legs. 


All the Legs of Curves of the ſe- 


cond. and higher Genders, as well. 
as of the firſt, infinitely drawn out, 
will be of the Hyperbolic or Para- 
bolic Gender; and I call. that an 
Hyperbolic Leg, which infinitely ap- 
proaches to tome Aſymptote; and 
that . Parabolic one, which hath no, 
Aſymptote. And theſe Legs are 


beſt known from the Tangents : 


For, if the Point of Contact be at 
an infinite Diſtance, the 'Tangent of. 
an Hyperbolic Leg will coincide, 
with the Aſymptote; and the Tan- 
gent of a parabolic Leg will recede 
in inſinitum, will vaniſh, and no 
where be found. Wherefore, the 
Aſymptote of any Leg is found, by 
ſeeking the Tangent to that Leg at 
a Point infinitely diſtant : And the 
Courſe, Place, or Way of an infi- 

nite Leg, is found by ſeeking the 
Poſition of any right Line, which is 
parallel to the Tangent where the 
Point of Contact goes off in infini- 
tum : For this right Line is directed 
towards the ſame way with the in- 
finite Leg. Ws 

_ " ORDINATEs, or ORDINATE 


ArPPLICATES, are parallel Lines 
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MM, terminating in a Curve, and 
biſſected by a Diameter, as AP. 


% 


| 


The half of which, as MP, is pro- 
perly the Semi-Ordinate, but it is 
uſually called the Ordinate. 
_ -» ORDNANCE, are all | ſorts of 
great Guns uſed in War. | 
OrDponnANCE, fignifies the 
ſame thing in Archi 
does in Painting ; to wit, the Com- 
Poſition of a Building, and the Diſ- 
poſition of all its Parts; it being 
this that determines the Bigneſs of 
the ſeveral Members, whereof a 
Building is compoſed. 7 


On OANICAL DescrIPTION T 


Curves, is the Deſcription of them 
upon a Plane, by means of In- 
ſtruments. | . 

1. If the given Angles F CO, 
and KSH move about two Points 
8 and C given in any Plane, and 
the Concurrence of the Legs CF, 
SK, be moved along the * 99 

Line AE given in Poſition in that 
Plane; then will the Concurrence 


P, if the other Legs CO, SH, de- 
ſcribe a Curve of the firſt kind, 


ure that it 


ORG 
that is, a Conic Section: And to 
find which of the Conic Sections 
will be. deſcrib'd according to the 
various Magnitude of the given 
Aggie FCO, and KSH, and 
Poſition of the Line A E, deſcribe a, 
Segment of a Circle on the given 
Line CS; containing an Angle e- 
qual to the Complement of the gi- 
ven Angies FCO, and K SH to 
four Right Angles: If the given 
Right Line AE meets that Excl 
twice, the Curve will be an Hyper. 
bola: If it touches it, a Parabola: 


And if the Right Line A E falls 


uite beſide the Circle, the Curve 
eſcrib'd will be an Ellipſis. 

2. While the Right Line AE 
remains, and the Sum of the given 
Angles FCO, and KSH, the 
Species of the Curve will be the 
ſame; and in no caſe will a Circle 
be deſcrib'd, but when the Right 
Line AE goes out to Infinity. 

3. If the given Angles above are 
mutually the Supplements of each 
other to two Right ones, and the 
Line A E meets CS continu' d out; 
there will be an Hy perbola deſcrib d: 
If AE be parallel t& CS, a Para- 
bola will be deſer ib'd. | 

4. If the infinite Right Lines 
G H, DB cut one another at Right 
Angles, and the Angle B of a Square 


Hl | 


ABC be faſten'd to the Point Bit 
the Right Line DB, ſo as the Square 
; N 


v 
25 
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may be moveable about it; and 


if-FG be a Ruler moveable about 


the Point E in the Right Line 
DB, then if the Interſection G 
of the Ruler and one Side BB 
of the Square be carried along the 
Right Line H G, the Interſection 
F of that Ruler, and the other Side 
CB (continued out upon occaſion) 
will deſeribe one of the Conic Sec- 
tions; which will be an Ellipſis, 
when the Point E is taken between 
D and B; an Hyperbola, when D 
is between E and 55 and a Para- 
bola, when E is at an infinite Di- 
ſtance, that is, when the Ruler al- 
ways moves parallel to DB. 

If ECA be a Right - angled 
Triangle, and the Sides A C, AE 


be continued out, and if any Point 
X be taken in AC, and the Per- 
2 X G be drawn; then if 
rom the Point G be drawn the 
Right Line CG, and X Z be made 
equal to CG, the Point Z will be 
in a Conic Section, which will be 
an Ellipſis, when AC is greater 
than CE; an Hyperbola, when AC 
is leſs; and a Parabola, when A C 
is equal to CE, | 


Os cus, in Fortification, are 


many Harque-Buſſes. linked toge- 
ther, or divers Muſket- Barrels laid 
in a Row,.within one wooden Stock, 
ſo that they may be diſcharged 
either all at once, or ſeparately. 
They are made uſe of to defend 
Breaches, and other Poſts that are 
attack' d. | 


CREE 

This Term is alſo appropriated 
to certain long, and thick Pieces of 
Timber, armed with Iron Plates at 
the Ends, and ſeparated one from 
another. 
Cords over the Gates of a Town 
or Fortreſs, and in caſe of a Sur- 
prize, let fall perpendicularly ; by 
which means the Paſſage is ſtopped, 
ſo that the Enemy cannot eaſily 
remove or hoiſt up all the wooden 
Bars with a Leaver, or any other 
Machine ſet under them : On which 


account, theſe Organ are to be 


preferred before Herſes or Port- 
cullices, becauſe the Pieces whereof 
the latter conſiſt are joined together: 
ſo that when any Part is hung or 
heaved up, the whole Machine is 
likewiſe removed. Theſe Orgues 
therefore are much better than Port- 
cullices. 
_  OrtenTaAL; in Aſtronomy: A 
Planet is ſaid to be Oriental, when 
- riſes in the Morning before the 
un, | 
Or1LLON, in Fortification, is a 
{mall Rounding of Earth lined with 
a Wall, which is raiſed on the 


X E | A Shoulder of thoſe Baſtions that have 


Caſemates to cover the Cannon in 
the retired Flank, and to prevent 
their being diſmounted by the E- 
nemy. : | 

There are alſo other ſorts of O- 
rillons, properly called Shoulderings, 
which are almoſt of a ſquare Fi- 
gure; they are called Epaulments. 

Ox 10N, a Southern Conſtellation, 
conſiſting of 39 Stars. 

Oa LE, a 
the ſame with Plintb, which ſee. 

OrnaMenrT, in Architecture, is 
any Piece of carved Work, ſerving 
as a Decoration in Architecture: 
But the Word in Vitruvius and Vig- 
ola, is uſed to ſignify the Extable- 
ment. | | 

Ox TEIL, a Term in Fortifica- 
tion ; the ſame with Berme, which 
ſee. 
- _ OaTxo- 


They are hung with | 


erm in Architecture 3 
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 OnTnopromMIeUEs, is the Art 
of Sailing in the Arches of ſome 
great Circle: For the Arch of every 
t Circle is Ort hodromia, or the 
ſhorteſt Diſtance between any two 


Points on the Surface of the Globe. 


Or TRoGRAPHY, in Mathema- 


ics, is the true Delineation of the 


fore-right Plane of any Object. 


I. In Architecture tis taken for 


the Model, Platform and Delinea- 
tion of the Front of a Houſe that is 


to be built and contrived according 


to the Rules of Geometry; accord- 


2. In Perſpective, the Orthogra- 
phy of any Body or Building is 


the fore-right Side of any Plane; 


that is, the Side or Plane that lies 
allel to a ſtraight Line, that may 
imagined to paſs thro' the out- 


ward Convex-Points of the Eyes, 


continued to a convenient Length. 
The word Schenography is uſed 
by Lamy, and others in the ſame 
ſenſe; 3 | 

3. In Fortification, it is the Pro- 
file or Repreſentation of a. Fortreſs, 
made after ſuch a manner, that the 
Length, Breadth, and Height of its 


ſeveral Parts may be diſcovered. | 


OzTHOGRAPHICAL PROJEC- 
TION of the Sphere, is the drawing 


the Superficies of the Sphere on a 


Plane which cutteth it in the mid- 
dle, the Eye being placed at an infi- 
nite Diſtance vertically to one of the 
Hemiſpheres. | 

1. The Rays by which the Eye, 


at an infinite diſtance, perceives any 


Object, are parallel. 

2. A Right Line perpendicular 
to the Plane of the Yrojettion, is 
projected into a Point, where that 
right Line cuts the Plane of the Pro- 
jection. | | | 
3. A right Line, as AB, or CD, 
not perpendicular, but either paral- 
lel or oblique to the Plane of the 
Projection, is projected into a right 

3 


ORT 
Line; as E F, or GH; and is al. 
ways comprehended between the 


"ad 


ak th. _ 4 


* 


Dy 


* þ | 


| OI x” 


"| ey; 


extrenie Perpendiculars AP 
| 1 to which Pattern, the whole BE. © pendi W AP, and 
Fabric is erected and finiſhed. 


4. The Projection of the Right 
Line AB, is the greateſt when AB 
1s parallel to th Plane of the Pro- 
jection. . . 
5. From hence it is evident, that 
a Line parallel to the Plain of the 
Projection, is projected into a right 
Line equal to itſelf ; but if it be ob- 
lique to the Plane of the Projec- 
pe, tis projected into one which 
is leſs. Vl 
6. A plain Sarface, as ABCD, 
at right Angles to the Plane of the 
Projection, is projected into that 
right Line (as AB) in which it cuts 
the Plane of the Projection. Hence 
it is evident, that the Circle BC AD 
ſtanding at right Angles to the 


C 


Plane of the Projection, which paſſes 
thro' its Centre, is projected into 
that Diameter A B, in which it cuts 
the Plane of the Projection. 5 
7. It is likewiſe evident, that 
any Arch as cc is projected into 9 0, 
| equal 


a » a 
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0-8 © 
to Ca, Ch, which is the 
right Sine of that Arch; and the 
complemental Arch cA is projected 
into „ A, the verſed Sine of the 

ſame Arch CC. 2 
8. A Circle parallel to the Plane 
of the Projection, is projected into 
a Circle equal to itſelf ; and a Cir- 
cle oblique to the Plane of the Pro- 
jection, is projected into an Ellipſis. 
Os ciLLATIOox, is the reciprocal 
Aſcent and Deſcent of a Pendulum. 
1. If a ſingle Pendulum be ſuſpend- 
ed between two Semi- Cycloids B C, 
CD, that have the Diameter CF 


of the generating Circle equal to 
half the Length of the String, ſo 
that the String, as it, oſcillates, folds 
about them; all the Oſcillations, 
however unequal, will be Iſochro- 
nal in a non- reſiſting Medium. 

2. The Time of an whole Oſcil- 
lation, thro' any Arch of a Cycloid, 
is to the Time of the perpendicular 
Deſcent thro” the Diameter of the 
generating Circle, as the Periphery 
of the Circie to the Diameter. 

3. If two Pendulums deſcribe ſi- 
milar Arches of Circles, the Times 
of the Oſcillations are in the ſub- 
duplicate Ratio of their Lengths. 

4. The Number of Iſochronal 
Oſcillations made in the ſame time 
by two Pendulums, are reciprocally 
as the times wherein each of the 
Ofcillations are made. The Times 
of the Oſcillations in different Cy- 
cloids, are in the ſubduplicate Ratio 
of the Length of the Pendulums. 


realy demonſtrate the Truth of any 


* 


Ae. 


a Figure bounded by a Curve Li! 


OVA 
5. The Length of a Pendulum 
that will perform its Oſcillations in 
a Second, is 39.125 Inches, or three 
Feet 3.125. N 
6. The ſhorter the Oſcillations in 
the Arch of a Circle are, the truer 
will the Pendulum meaſure Time, 
or the more Iſochronal will the Oſ- 

cillations be. 2 
OsTENSIVE DEMONsTRA- 
1oNs, are ſuch as plainly and di- 


Propoſition ; in which they are di- 
ſtinguiſhed from 2 ones, 
or Deductiones ad ab ſurdum, five ad 
impoſſibile, which prove the Truth 
OR by demonſtrating the Ab- 
urdity or Impoſſibility of aſſerting 
the contrary.” , - AM pK 
Os TEnsIvE DEMONSTRA- 
T1ONs, are of two ſorts ; ſome of 
which barely (but dire&ly) prove 
the Thing to be, which they call 
&7 and others demonſtrate the 
Thing from its Cauſe, Nature, or 
eſſential Properties, and theſe are 
called in the bchools Jon. 
OTacovsTics, are Inſtruments 
which help or improve the Senſe 
of Hearing. 10 RN 
_Ovar, in Architecture, the ſame 
with Echinus. Some write it Ova, 
becauſe of its Figure, being like an 
Egg; it is placed in the Mouldings 
of the Cornices for Ornament ; and 
in a Pillar it is placed next to the 


Oval Ficvure, in Geometry, is 


returning into itſelf. 

A Figure bounded by circular 
Arches, to meeting as to coincide at 
the Points of meeting with the Tan- 
gents to the Arches, and as to ap- 
pearance not differing from an El- 
lipſis, is by Artificers calPd an Oval, 
and may be thus deſcribed, to any 
given 53 and Breadth. Let 
the given Length AB and Breadth 
DE cut one another at right An- 
gles, and in half at the Point C, 

Cc aſſume 


V A 
aſſume the right Lines AF, LB 
leſs than £ the Breadth 
64} a 


equal; but 


CD, and about the Centres F, L, 
with the Diſtances AF, LB, de- 
ſcribe two ſmall Arches M AN, 


ABO; take DG equal to AF, 


join FG, which divide into two 
equal Parts at H, and from H draw 
the Right Line HI perpendicular 
ts FG, meeting the Diameter CE 


and any Point P be taken in AC, 
= P Abe drawn 4 to AD, 
and NP be drawn, and then NO; 
and if PM be taken equal to NO, 
195 oint M will be one Point of 
the Oval fought. _ : 
ji like manner the Equation y#— 
p =—axt+ ba3 bcxt bda 
Te, expreſſes ſeveral very pretty 
RE Fig. 1, 


7.3 


OVA 


in I. This done, about the Centres 


K I, with the Diſtance IN, deſcribe 
two Arches NDO, ME A, and the 
Oval required will be deſcribed. 
Altho' it is uſual to call only a 
Curve, reſembling an Ellipſis, an O- 
val; yet there are really in nature 
an infinite Variety of Geometrical 
Ovals, of very different and plea- 
ſant Figures, (expreſſed by Equa- 
tions of all Dimenſions about the 
ſecond, and more eſpecially thoſe 
of the even Dimenfions ; as the E- 
uation a ay = - ax repre. 
ats the Oval B, in ſh of the 
Section of a Pear thro' the middle, 
and is eaſily deſcribed by means of 
Points; for if a Circle be deſcribed 


whoſe Diameter AC gg a, and AD 


at Right Angles to AC be =AC, 


Dar = 
OW. 
AP: 48 


Ovals, amongſt which the following 
twelve are moſt obſervable ; for if 
the Equation a = b + cx + ax 
975 has ipper real unequal Roots; 


the three pecies, as appears in 


Fig. 1, 2, 3, will be expreſſed by 
the given Equation. When the two 
leſſer Roots are equal, the three 
Species as appears in Fig. 4. 5,0, 
Fig. 2. 


Hg. 3. 


will 


FA 2 A = . 


OUT 

will be expreſſed. When the two 
lefſer Roats become imaginary ; 
the three Species, as appear in Fig. 7, 
8, 9, will be expreſſed. And when 
the two middle Roots are equal, the 
Species will be as appears in Fig. 


Fig. 8. 


PA I. 

10. when two Roots are equal, and 
two more ſo, the Species will be as 
appears in Fig. 11. and when the 
two middle Roots become imaginary, 
the Species will be as appears in 
Fig. 12. | 


Fig. . 
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Ou rwaRx p Flanking Angle, or 
the Angle of the Tenaille, is that com- 
prehended by the two Flanking- 
Lines of Defence. | | 

OuT-WoRks, in Fortification, 
are all ſorts of Works, which are 
raiſed without the Incloſure of a 
Place, and ſerve for its better De- 
fence, and to cover it from the E- 
nemy, in the Plain without; as 
Ravelins, Half - Moons, Horn- 
Works, Crown - Works, Counter- 
Guards, 'Tenailles, c. 

1. It is a general Rule in all 
Out- Works, that if there be ſeveral 
of them, one before another, to 
cover one and the ſelf-ſame Tenaille 
of a Place, the nearer ones mult gra- 
dually, and one after another, com- 
mand thoſe which are fartheſt ad- 
vanced out into the Campagne; 
that is, muſt have higher Ramparts, 
that ſo they may overlook and fire 
upon the Beſiegers, when they are 
Maſters of the more Outward- 
Works. 


2. The Gorges alſo of all Out- 


Works muſt always be plain, and 
without Parapets ; leſt, when taken, 
they ſhould ſerve to ſecure the Be- 
ſiegers againſt the Fire of the re- 
tiring Befieged; wherefore the 
Gorges of Out-Works are only pal- 
liſadoed, to prevent a Surprize. 
Ovolo, in Architecture; ſee 


Quarter round. 


OxYGoNE, the ſame with an a- 
cute-angled Triangle, and in ge- 
neral | 

OxY GONIAL, is acute-angular. 


— 


ag 

ALLET, is a Term belong- 
ing to the Ballauce of a Watch, 

or Movement. | | 
PALLIFICATION, in Architec- 
ture, is the piling the Ground- 
Work, or ſtrengthening it with 
Piles or Timber driven into the 
Ground, when they build upon A 


moiſt or marſhy Soil. 
8 Ce 2 PA- 


. 


. : 7 , * 3 3 
Paris A DES TURNING, are an 


Invention of Mr. Coehorne's : For, in 
order to preſerve the Paliſadoes of 
the Parapet from the Beſiegers Shot, 
he orders them ſo, that many of 
them ſtand in the Length of a Rod, 
or in about ten Foot, and turn up 
and down like a =o ; 
are not in fight of the Enemy, but 
only juſt when they bring on their 
- Attack, and yet are always read 
to do the proper Service of Palli- 
ſades. — —— | 


# 


PaLLISADOES, or PALL1SADES, 


in Fortification, are ſtrong wooden 
ſharp-pointed Stakes, fix or ſeven 


Inches ſquare, eight Foot long, of 


which three Foot 1s in the Ground ; 
ſet-up half a Foot ſometimes one 
above another, with a croſs Piece 
of Timber that binds them together. 
Some of theſe are alſo ſometimes 
-arm'd with two or three Iron 
Spikes. 


1. Theſe Palliſadoes are uſually 


fixed in the void Spaces without the 
Glacis near the Baſtions and Cur- 
tains ; and in Avenues of all ſuch 
Poſts as are liable to be ſurprized by 
the Enemy, or carried by Aſſault. 
Sometimes they are driven down- 
Tight in the Ground, and ſometimes 
ſtand at an acute Angle towards the 
Enemy, that if they ſhould throw 
Cords about them to pull them up, 
they may ſip off again. 

2. Palliſadoes are always planted 
on the Berme of Baſtions, and at the 
Gorges of Half-Moons, and other 
Out-Works : They alſo palliſade u- 
ſually the Bottom of the Ditch ; 
and to. be ſure, the Parapet of the 
Cover'd-Way : And tho! ſometimes 
they have placed theſe Palliſadoes 
three Foot, from the ſaid Parapet 
outwards towards the Campagne; 
yet of late they have been planted 
in the very middle of the Cover'd- 
way. All Palliſadoes ſhould ſtand 
fo cloſe, as to admit between them 
| ny the Muzzle of a Muſket, or 

ke. | | 


ſo that they 


„ 
PaRABOL A, is a Curve, as ED, 
made by cutting a Cone by a Plane 
DG, parallel to one of its Sides, 
as BC. Do | 


B 


2 


1. All Diameters D C of a Para- 
bola, are parallel to the Axis BA, 
and ſo are parallel to one another. 


From draw the Line AE, 
which may be biſſected by the Dia- 


meter DC in the Point L; and 


thro” any Point K in the Axis draw 
HK M. Alſo from the Points 
H, E, C. draw the Semi-Ordinates 
HB, EF, CO, to the Axis, which 
will be all perpendicular to the 
ſame; then call the given Line CO, 


al 


or GF, or DB, a; and BH, y; and 
the Parameter to the Axis p. Now 
1 = 222 and GL 


Fl 1 
» (becauſe the Triangles 


E FA, E G L, being ſimilar, and 
the Side EA. biſſected in L, the 
Side EF ſhall be biſſected in G, 

all 


YC we WS _ Wwe TW, cms + 4s 


PAR 


and G L ſhall be =Z FA) and LC 


5 | 

_— (=0 A) and EL 
4a* e 5 
— 77 . And becauſe the Tri- 


angles E FA, H BE, are ſimilar, 


2 
= a4 


as 5 744 4 
therefore EF (2 a): FA (<=) 


5 | 2ay 
: HB (9): BY N But 
BA — BK T OAS IC 


A fince IL is = 


p 
KA and OA = LC. Therefore 


Le (=): 16 (SEES) 


:EG : (a a) HD Oz ta 


22 EL 2H , becauſe the Trian- 
gles DHI, GEL, are fimilar, and 


n 
conſequently EC: IC :: EL: LA. 
And drawing a Perpendicular from 
the Point M to DC, and reaſoning 
after the ſame manner, you will have 


— — — 
CL: CD:: LA (LE]: IM. 
Whence IM is = IH; and be- 
cauſe the Point K is taken at plea- 
ſure in the Axis; therefore all Right 
Lines drawn parallel to E A, ſhall 
be biſſected by the Line DC. ard 
ſo the ſame ſhall be a Diameter ac- 
cording to the Definition, and the 
Lines EA and HK M ſhall be Or- 
dinates to it. 

2. If the Rule BC be placed 
upon a Plane, together with the 
Square GDO, in ſuch manner, 
that DG, one of its Sides, lies a- 
long the Edge of that Rule; and if 
you take the Thread FMO equal 
in Length to DO, the other Side 
of the Square, and fix one End 
thereof to O the Extremity- of the 
Side DO, and the other in any 
Point F, taken in the Plane on the 
ſame fide of the Rule as the Square : 


3 


„„ - 
This being done, if you ſlide. DG, 
the Side of the Square along the 
Rule BC, and at the ſame time 
kee p the Thread continuallꝭ; tight 
by means of the Pin M., with its 
Part M O cloſe ta the ſide of the 


W . i 


— . —— 
— — YO. — — 22 — — - : 
= — 2 — — 


| — —— f 
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Square DO: The Curve AMX, 
which the Pin deſcribes by this 
Motion, is one Part of a Parabola. 

And if the Square be turn'd about, 
and moves on the other ſide of the 
fixed Point F, the other Part AM Z 
of the ſame Parabola may be de- 
ſcribed after the like manner; fo 
that the Line XA will be one and 
the ſame Curve. . 

3- To draw a Tangent to the 
Parabola ; let AE be the Axis, DF, 
EG, two Ordinates infinitely near 


to each other, and F H parallel to 
AE: Let p be the Parameter, AF 
the Tangent (to be drawn) = a, 
BD =x, DE , and DFP. 
Then px= yy, and px + ps = 


Jy +2 GH x y+ GH. But ſince 


GH is infinitely ſmall GH is in- 
finitely leſs than 2GH x y, and o 
may be rejected, io that px + ps 

C6 3 = 


1 
=35z+2GH x 9; and if from 
this Equation be taken px = yy, 
we ſhall have ps ='2 GH x* y; 
and ſos: GH :: 2y: p. But be- 
cauſe of the ſimilar T'riangles ADF, 
F H G, it will bes: GH:: a: y; 


therefore 25: p:: 4: y, and ſopa 


= 2, or pa 2px, ſince px = 
yy; Wherefore a=2 x, or the Sub- 
tangent AD = 2 BD. | | 
4. The Right Line FM drawn 
from the Focus F, in the Axis to 


the Extremity of the Semi-Ordinate 


P M, is equal to the Abſciſſæ AP 
and AF, the Diſtance of the Fo- 
8 cus from the Vertex. a 


2 


s. The Square of the Semi-Ordi- 
nate PM is equal to the Rectangle 
under the Abſciſs AP, and the 
Parameter, 

6. The Rectangle under the Sum 
of any two Semi-Ordinates, and 
their Difference, is equal to a ReQ- 
angle under the Parameter, and the 
Difference of the Abſciſſes. 

In the Parabola, the Sub-Tangent 
PT is twice the Abſciſs AP, and 
the Sub-Normal PQ=Z the Pa- 
rameter, and ſo is a conſtant Quan- 
tity. 

7. The Focus of the Parabola is 
at ſuch a diſtance from the Vertex, 
that the Semi-Ordinate FN = Z 
the Parameter. 


8. The Rectangle under LR and 


PARK 
R is equal to RM into the Para- 
meter; and ſo is a conſtant Quan- 
tity. - ers ; 

9. If @ be the Parameter, and 
| | laſs  . 2 q$ -:- 

= FM then y + === Fae 2) 9 


5a 


4212025 


e jo” Sc. will be the 
Length of the Curve AM of the 
Parabola. 


The Length of the Curve of the 


Parabola may be obtained by means 
of the Quadrature of the Hyperbo- 
lic Space, which was firſt taken 


notice of by Mr. Huygens, in the 
Year 1657; for if there be two 
oppolite equilateral Hy perbola's, 
whoſe tranſverſe Axis is equal to 
the Parameter of the Axis of the 
Parabola ; then the Space contain'd 
under that Tranſverſe Axis, the 
Curves of the oppoſite Hyperbola's, 
and a Right Line drawn parallel to 
that Tranſverſe Axis will be equal 


to the Part of the Curve of the Pa- 


rabola, whoſe Semi- Ordinate is e- 
qual to the Piſtance of the ſaid Pa- 
rallel from the Tranſverſe Axis of 


the Hyperbola drawn into 2 the 


Latus rectum of the Axis of the Pa- 
rabola. Hence the Length of the 
Curve of the Parabola may be had 


by means of the Logarithms, and 


that after the following manner, 
Let x be the Abſciſs and y the Se- 
mi-Ordinate of the Parabola ; ſay, 
as the conſtant Number 0,434294. 
is to the Logarithm of the Ratio of 


7 


E +x to y, ſo is Z of the 


Parameter of the Axis, to a fourth 
— 
1 
will be the Length of Z the Curve 
of the Parabola, whoſe Abſciſs is #, 
and Ordinate 2 y. 25 : 
PARABOLICCoNnotD, is a Solid 
generated by the Rotation of a Pa- 
rabola about its Axis. 


Number, which added to 


Thi 


PAR 

This Solid is Z a Cylinder of the 
fame Baſe, and Altitude ; for the 
Circular Planes parallel to the Baſe, 
are as the Numbers in Arithmeti- 
cal Progreſſion, from the Nature of 
the Parabola; that is, are as the 
Ordinates of a Triangle. 1. 


=; Fig. 1. 
T ne 


| M 
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then if between 'TM ＋ OP and 3 
MN, you find a mean Proportional 
BC; the Circle deſcribed with BC 
for its Radius, will be equal to the 
Curve Surface of the Parabolic Co- 


noid generated by the Rotation of 


the Parabola MAN about its Axis 
AP. Mr. Huygens does not de- 
monſtrate this; but it is eaſily e- 
nough done from hence: Let (Fig. 2.) 
BNR be a Parabola defcribed to 
any Axis B QO, whoſe principal 
Vertex is B, with a Latus rectum to 
the Axis, equal to four times the 


Latus retum, ſuppoſe L, of the 


Axis AP of the Parabola A M, and 
let B Abe L, and QO=AP, 
and draw the Ordinates QN, OR. 
Then it will be às the Diameter of 
a Circle is to its Circumference, ſo 


is the Parabolic Trapezium QN RO 


PAR 
A Circle equal to the Curve Su- 
perficies of a Parabolic Conoid, is 
thus moſt elegantly ſound by Mr. 
Huygens, in his Horalog. Draw the | 
Tangent (Fig. 1.) MT, and divide 
the Ordinate MP in, O, ſo that 


| MO be to OP, as MT to MP; 


to the Curve Superficies of the Pa- 
rabolic Conoid generated from the 
Parabola AMP. bs A 

PaRABOLA Carteſian; is a Curve 


of the ſecond Order expreſſed by 


the Equation xy=a+3-þbx*þex=pd, 
containing four infinite Legs, R. 
two Hyperbolic ones, MM, B m, 
(AE being the Aſymptote) tending! 


E 


PAR 


eontrary ways, and two Parabolic 


Legs DN, MN joining them, be- 
ing the 66th Species of Lines of the 
third Order, according to Sir 1/aac 
Newton, call'd by him a Trident, 
and is made uſe of by Deſcartes, in 
the third Book of his Geometry, for 
finding the Roots of Equations of 


ſix Dimenſions by its Interſections 


with a Circle. Its moſt ſimple Equati- 
on is xy==x3 a3, and Points th — 
which it is to paſs may be eaſi]. 

found by means of a common Pa- 
rabola whoſe Abſciſs is ax L c, 


and an Hyperbola whoſe Abſciſs is 


3 for y will be equal to the Sum 


or Difference of the correſpondent 
Ordinates of this Parabola and Hy- 
perbola. 

Deſcartes, in the aforeſaid Book, 
ſhews how to deſcr;be this Curve 
by a continued Motion, vis. by 
taking a fixed Point upon a Plane, 


and without that Point ſuppoſing 


an infinite Right Line to be drawn 
upon that Plane in a given Poſition, 
and then taking a Parabola drawn 
upon a ſeparate Plane, and havin 
aſſumed a Point in the Axis, an 


faſten'd a Ruler to the ſame, as alſo 


to the Point aſſumed upon the Plane, 
he moves the Plane of the Parabola 
along, ſo as its Axis always coin- 
 cides with the Line drawn upon 
the Plane in a given Poſition, and 
then the Interſections of the Curve 
of the Parabola and the long Ruler 
will deſcribe upon the Plane the 
Carteſian Parabola.— Mr. Mac- 
Laurin, in his Orgazica Geometria, 
deſcribes this Curve by carrying 


the Interſection of one ſide of a 


Square, whoſe angular Point is fa- 
ſten'd in one Aſymptote, and a 
parallel Line to the ſame Aſymptote 
along the Curve of an Hyperbola ; 
for then the Interſection of the o- 
ther ſide of that Square, and the 
Parallel Line will deſcribe the Car- 
tefian Parabola. | 


FT, 


FART. 
- ParaBOLa Diverging, is a Name 
given by Sir Jaac Newton to five 
different Lines of the third Or- 
der, expreſſed by the Equation yy= 
ax3 +bx*+cx+d. The firſt (Fig. 1.) 
being a Bell-Form Parabola, with 
an Oval at its Head, which is the 
caſe when the Equation == 


E cr, has three real and 


unequal Roots; ſo that one of the 
moiſt imple Equations of a Curve 
of this kind 1s ax*aax. 


r' 


he ſecond a Bell-Form Para- 


bola, with a conjugate Point or 
infinitely ſmall Oval at the Head, 
being the caſe when the Equation 
o ar C‘, ex- has its two 
leſſer Roots equal; the moſt ſimple 
Equation of which is py=x3 —axx. 


— The third (Fig. 2.) a Parabola, 
fog Fig. 1. 


with 
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PAR 
with two diverging Legs croſſin 
one another like a Knot, whi 
happens when the Equation o=ax3 
+" ber +9 has its two greater 

oots equal; the moſt fimple Equa- 
tion being pyy=x3-þaxx.— The 
fourth (Fig. 3.) a pure Bell-form 
Parabola, being the caſe when o= 
ax*+bx*cx+d has two _ 
nary Roots, and its moſt ſimple E- 
quation is pyz==x3+a?, or pyy= 
x*-aax.—The fifth (Fig. 4.) a Pa- 
rabola with two diverging Legs, 
forming at their meeting a Cuſpe 
or double Point, being the caſe 
when the Equation aN gy 
ex+d has three equal Roots; ſo 
that pyy x; is the moſt ſimple 
Equation of this Curve, which in- 
deed is the Semi-cubical or Nelian 
Parabola. | 

Points thro' which theſe five Pa- 
rabolas muſt paſs may be very ex- 
peditiouſly found by firſt taking a 
common Parabola, and a Right 
Line perpendicular to the Axis- ſo 
ſituated, that a Line drawn from any 
Point in this Line parallel to the 
Axis, and terminating in the Curve 
ſhall be =ax*—bx-+c; for then a 
mean Proportional between this 
Line and any aſſumed Value of * 
will be the Length of an Ordinate 
of the five 2 Parabolas, 
correſponding to the aſſumed Value 
of = All five of theſe Curves may 
be deſcribed too by a continued 
Motion, by means of a ſquare Be- 
vel and common Parabola; for if 
the Angle of a Bevel (containing + 
a right Angle) be carried along the 


Curve of a common Parabola, one 


fide thereof keeping parallel to the 
Axis of the Paraboſs and if at the 


| ſame time one Side of a Square 


paſſes through a given Point, not 
within the Parabola, and the Inter- 
ſection of the other Side of the Be- 
vel and of the Square paſſes along 
a Right Line drawn from the ſaid 
Point perpendicular to the Axis, in 


* 


PAR 
ſuch manner that the angular Point 
of the Square always coincides with 
the Side of the Bevel firſt mentioned; 
then will this Point of the Square 
trace out upon the Plane a part of 
a diverging Parabola. 

It a Solid generated by the Ro- 
tation of a ſemi-cubical Parabola 
about its Axis be cut by a Plane; 
each of theſe five Parabolas will be 

hibited by its Sections; for when 


ex 
The cutting Plane is oblique to the 
Axis, but falls below the Axis, the 


Section will be a diverging Para- 
bola, with an Oval at its head. 
When oblique to the Axis, but 
paſſes thro' the Vertex, the Section 
will be a diverging Parabola, havi 
an infinitely ſmall Oval at its h 

— When the cutting Plane is oblique 
to the Axis, falls below it, and at 
the ſame time touches the Curve- 
Surface of the Solid, as well as cuts 
it, the Section will be a diverging 
Parabola, with a Nodus or Knot.— 
When the cutting Plane falls above 
the Vertex, cither parallel or ob- 


lique to the Axis, the Section will 
be a pure diverging Parabola. 


And when the cutting Plane paſſes 
thro' the Axis, the Section will be 
a ſemi-cubical Parabola. | 
I might have been much more 
fall and particular about theſe 
Curves, as I am in my Treatiſe 
of Curves that I have by me; but 
it would ſwell this Book too much. 
ParaBoLic PYRAMIDOIND, is 
a ſolid Figure, thus named by Dr. 
Wallis, from its Genefis, or Forma- 
tion, which is thus: 
Let all the Squares of the Ordi- 
nates of a Parabola be imagined to 
be ſo placed, that the Axis ſhall ſo 
paſs thro' all their Centres at Right 
Angles; and the Aggregate of theſe 
Planes will form the Parabolic Py- 
ramidoid, whoſe Solidity is gain'd 
by multiplying the Baſe by half the 
Altitude. | 
PARABQLICSPACE, is the Area 
con- 
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ö 
contained between the Curve of the 
Parabola, and a whole Ordinate 
. 


K 7 


This is 3 of the circumſcribing 
Parallelogram ACDB, in the com- 
mon Parabola.  _ 


The Quadrature of the Parabola 
was firſt found out by the great Ar- 


echimedes ; but his Demonſtration, 
altho' very ingenious, is both long 
and tedious: It is more elegantly 
done by means of the Solidity of 
a fquare Pyramid, which is 4 of a 
Parallelepipedon, having the ſame 
Baſe and Altitude; for every Ordi- 
nate to a Tangent to the Vertex of 
a Parabola, taken as an Abſciſs, will 
be as a correſpondent ſquare Sec- 
tion of the Pyramid, by a Plane pa- 
rallel to the Baſe ; and the Sum of 
all thoſe Ordinates, as the Sum of 
all thoſe Spaces, therefore, Sc. 
PaRABOLIC SPINDLE, is a So- 
lid made by the Rotation of a Semi- 
parabola about one of its Ordinates, 
and is equal to £ of its circum- 
ſcribing Cylinder. | | 
PARABOLIC SPIRAL, 
licoid Parabola. _ | 
 PaRaBoLoiDEs, or PaRaBo- 
LIFORM CURVES, are Parabola's 
of the higher kind. a 
The Equation for all Curves of 
this kind being a ν⁰r¹ e , and 
the Proportion of the Area of any 
one to the Complement of it to the 
_ _circumſcribing Parallelogram will 
be as #2 to u. 
PaARACENT NIC MoTtion In- 
petus, is a Term in the New Aſtro- 
nomy, for ſo much as the revolving 
Planet approaches nearer to, or re- 


See He- 


"PAR . 
cedes farther from the Sun or Cen- 
tre of Attraction. Thus if a Plante 
in A moves t6 B, then is SB—S; 
= 8B, 
that Planet. 


B : 
* 
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ut 
PARACENTRICSOLLICITATI> 
ON of Gravity, or Levity, (which is 
all one with the Vi, Centripeta,) is 
in Aſtronomy expreſſed by the Line 
AL drawn from the Point A, pa- 
rallel to the Ray SB, (infinitely 
near 8A, ) until it interſects the Tan- 
gent BL. f | FE: 2 
PARALLACTICAL Ax Lx, is 
the Difference of the Angles C E A, 
and BTA, under which the true and 
apparent Diſtances from the Zenith 
are nenn „ dn | | 
PaRALLAx, or PARALLAX of 
Altitude, is C B (or the Angle T' SE, 
which may be taken for it) the 
Difference between: the true Place B 
of the Planet S, and the apparent 


Place C of the ſame ; this is equal 
to the Difference between A B, the 
true 


the Paracentric Motion of 


C p , , 


0 2 — 
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„ö 
true Diſtance from the Zenith A, 
and the apparent Diſtance AC. 


PaRaLLax of A Le or De- 
fino, is an Arch of the Eq 


uincctial, 
whereby the Parallax of Altitude 
augments the Aſcenſion, and dimi- 
lines the Defcenfion of a Planet. 
PARALLAX of Declination, is an 
Arch of a Circle of Declination, 
whereby the Parallax of Altitude 
dugmenits or diminiſhes the Declina- 
tion of a Planet. 
PARALLAX of Latitude, is an 
Arch of a Circle of Latitude, where- 
by the Parallax of Aliitade aug- 
ments or diminiſhes. the Latitude. 
Pak ALLAX of Longitude, is an 
Arch of the Ecliptic, whereby the 
Parallax of Altitude dugments or 
diniinihes che Longitude. 
1. The Parallax in the Zenith; 
is nothing, but in the Horizon the 


| greateſt. 


2. The Sines of the Parallatical 


Aigle, AMT, AST, at'the ſame or 


equal Diſtances SZ, from the .Ze- 
ith are in the reciprocal Ratio of 


* 


4 A 


R T 
the Diſtances T M, and T'S, from 
the Centre of the Earth. 

3. The Sines of the Parallactical 
Angles of the Stars M and 8, equally 
diſtant from the Centre of the Earth 
T, are as the Sines of the apparent 
Diſtances Z M, and ZS, from the 
Zenith. The fixed Stars have no 
ſenſible Parallax.  _ Eng 

4. The Horizontal Parallax is the 
fame, whether a Star be in the true 
Horizon, or the apparent Horizon. 


5. The Moon's greateſt Horizon- 


PAR 
tal Parallax, is 19. 1”. 257. and 
the leaſt 547. 5%. 3 | 
6. The Horizontal Parallax of 
Mars, when greateſt is about 25, 
and that of the Sun is about FP : 
ARAI. LEI-Li NES, in Geome- 


tty, are thoſe which run, always 


equi-diſtant from each other ;, ſo 
that if they. were infinitely pro- 
duced, they would neither go far- 
ther from, nor come nearer to 
each other; and their Diſtance is 
always meaſured by a Perpendicu- 
lar, which, wherever it be taken, is 
of the ſame Length, or 1s always 
equal to itſelf 3 
I. Sir Jſaac Neauton, in the 22d 
Lemma: of the firſt Book of his Prin- 
cipia, defines Parallels. to be ſuch 
Lines that tend to a Point infinitely 
diſtant. | | | 
2. Or Parallel Lines may be de- 
fined thus: If A be a Point with- 
out a given indefinite Right Line 


CD; the ſhorteſt Line, as AB, 


BA 


n 3 2 


* 
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that can be drawn from A to it, is 
8 ; and the longeſt, as 
E A, is parallel to' CIT. 

3. A Right Line ZZ falling 
on two parallel Lines PP and PP 
makes the alternate Angles 6 =, 


3 
7 8 e 3 
3 | x BH = e- 3 D' 
P- (a 7 


and 


— 


; PAR 
and ; alſo o=4, and a , 
and the two internal Angles c+56, 
or e = two right ones, 

PARALLEL-PLANEs, -are thoſe 

Planes which have all the Perpen- 
diculars drawn betwixt them equal 
to each other ; that is, when they 

are every where equally diſtant. 
 PaRALLEL-RULER, is an In- 
ſtrument of Wood, Braſs, Silver, 

c. conſiſting of two Paralle!-Rules 
that open and ſhut parallel to one 
another; and is of great uſe in all 
Parts of Mathematicks, where ma- 
ny Parallel-Lines are to be drawn; 
and is particalarly uſeful in redu- 
cing of any multangular Figure to a 

Triangle. | | 

1 eee the Multangular Fi- 
are ABC DE is to be reduced 

into the Triangle GCB, by means 

of, the Parallel- Ruler; firſt conti- 
nue dut the Side AB, and laying 
one Side of the Inſtrument to the 

Points A, D, open the other to the 

Point E, and where it cuts the Line 

AG, as in F, make a Mark; this 

being done, lay one Side of the 

Ruler to the Points F.C, and open 

the other to the Point D, aad it 


71D 


will cut the Line BG in G ; then 
draw the Line CG, and the Tri- 
angle GCB will be equal to the 
Multangular Figure AB CDE. 

PaRaLLEL SAILING, in Navi- 
gation, is ſailing under a Parallel 
of Latitude; of this there are but. 
three Caſes. NN 5 

1. Given, the Departure and Di- 
ſtance; required, the Latitude. 

The Canon is, As the Difference 
of Longitude is to the Radius: So 


PAR 
is the Diſtance to the Co-ſine of the 
Latitude. ; 
2. Given, the Difference of Lon- 
gitude between two Places under 
the ſame Parallel; required their 
Diſtance. „ 

The Canon is, As the Radius i; 
to the Difference of Longitude: 80 
is the Co - ſine of the Latitude to the 
Diſtance. : | 

3. Having the Diſtance between 
two Places in the ſame Latitude; 
required, their Difference of Lon. 
gitude. 

The Canon is, As the Co-fine of 
the Latitude is te the Diſtance : 80 
is the Radius to the Difference of 
Longitude. Ws 

PARALLEL SPHERE, is Where 
the Poles are in the Zenith and 
Nadir, and the Equator in the Hs 
rizon, which is the caſe of ſuch (if 
any ſuch there be) who live direct. 
ly under the North or South Poles, 

The Conſequences of this Pofi 
tion are, that' che Parallels of the 
Sun's Declination will alſo be Pa. 
rallels of his Altitude. 

The Inhabitants can ſee only 
ſuch Stars as are on their Side of 
the EquinoQtial; and they mul 
have ſix Months Day and fix Months 


continual Night every Year; and 


the Sun can never be higher with 
them, than 23 Degrees 30 Minutes, 
which is not ſo high as he is with 
us in February. „ 
PaRALLELS of Altitude, or A. 
macanters, are Circles parallel to 
the Horizon, imagined to paſs thro 
every Degree and Minute of the 
Meridian, between the Horizon and 
Zenith, having their Poles in the 
Zenith. And on the Globes thele 
are deſcribed by the Diviſions on 
the Quadrant of Altitude, in it. 
Motion about the Body of the 
Globe, when *tis ſcrew'd to the 
Zenith of any Place. 
| PaRaLLELS of Latitude on tit 
Terreftrial Glabes, are the fame with 
Parallil 


©, © 
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Parallels of Declination on the Ce- 
kftial : But the Parallel: of Lati- 
tude on the Celeftial Globes are ſmall 
Circles parallel to the Ecliptic, i- 
magined to paſs thro every Degree 
and Minute of the Colures, and are 
repreſented there by the Diviſions 
of the Quadrant of Altitude, in its 
Motion round the Globe, when it 
is ſcrewed over the Poles of the E- 
cliptic. 

IND of Declination, are 
Circles parallel to the Equinoctial, 
imagined to paſs thro' every De- 

ree and Minute of the Meridians 
Power the Equinoctial, and each 
Pole of the World. 

PARALLEL Rays, in Optics, 
are thoſe that keep an equal Di- 
ſtance from the viſible Object to the 
Eye, which is ſuppoſed to be infi- 
nitely remote from the Object. 

PARALLEL CIRCLES, on the 
Globes ; the ſame with the Le/er 
Circles. LY | 
PARALLELS alſo on the Terre/- 
trial Globe, are Circles drawn thro' 
the middle of every Climate, di- 
viding them into two halves, which 
are called Parallels. 

PARALLELISM of the Earth's 
Axis, is the Earth's keeping its 
Axis in its annual Revolution round 


the Sun, in a Poſition always pa- 


rallel to itſelf, which it doth nearly, 
but not exactly; for tho' the Dif- 
ference be inſenſible in one Vear, 
it becomes ſenſible enough in many 
Vears. | 

PARALLELOGRAM, in Geome- 
try, is a Right-lined Quadrilateral 
Figure, whois oppoſite Sides are pa- 
rallel and equal. 

1. The oppoſite Angles of all 
Parallelograms are equal to one an- 
other, 

2. All Parallelograms that are 
between the ſame Parallel- Lines, 
and on the ſame Baſe, are equal. 


3. All fimilar Parallelograms are 


PAR 


to one another in the duplicate Ra- 
tio of their homologous Sides. 

4. The Area of any Parallelo- 
gram is had by multiplying one of 
its Sides by a Perpendicular let fall 
from one of the oppoſite Angles. 

5. In any Parallelogram the Ag- 
gregate of the Squares of the Sides 
is equal to the Aggregate of the 
Squares of the Diagonals. 

PARALLELOGRAM, is alſo an 
Inſtrument made of five Rulers of 


Braſs or Wood, with Sockets to ſlide 


or ſet to any proportion, uſed to 
enlarge or diminiſh any Map or 
Draught, either in Fortification, 
Building, or Surveying &c. 

* PARALLELOGRAM PROTRAC- 
TOR, is a Semi-Circle of Braſs with 
four Rulers, in form of a Paralle- 
logram, made to move to any An- 
gle: One of which Rulers is an In- 


_dex, which ſhews on the Semi-Cir- 


cle the Quantity of any inward or 
outward Angle. 
PARALLELEPIPEDON, is a ſo- 


lid Figure contained under ſix Paral- 


lelograms, the Oppoſites of which 
are equal and parallel; or tis a 


Priſm, whoſe Baſe is a Parallelo- 


your: This is always triple to a 
3 of the ſame Baſe and 
eight. £: | 
PARALOGIsM, is 4 pretended 
Demonſtration or Method of argu- 
ing, but which is in reality falla- 
cious and falſe. | 
PARAMETER, by ſome, as My- 
dorgius, and others, called the La- 
tus Rectum of a Parabola, is a third 
Proportional to the Abſciſſa and 
any Ordinate. 
But in the 


two conjugate Diameters. 


PARAPET, in Fortification, is an 
Elevation of Earth and S:one upon 


the Rampart, behind which the 
Soldiers ſtand ſecure from the Ene- 
my's great and ſmall Shot, and 

where 


Ilipfis and Hyper - 
bola, it is a third Proportional to 
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where the Canon is planted for the 
Defence of the Town or Fortreſs. 
Eyery Parapet having its Embra- 
ſures and Merlons, is about fix Foot 
high on the fide of the Place,” and 
rom four to five in that towards 
the Country. Sv that this Diffe- 
High forms a kind of 


rence of 
lacis above, from whence the. 


„* 


fix to cjght, if of Stone. The Earth 
C 


PaRRELII and PARHELIA are 
fuch Phænomena, as ave ca Mogk- 
Suns, being the Repreſentations. of 
the Face or Figure of the truę Sun 
by way of Reflexion in the Clouds 

PART1CLEs, are the very ſmall 
Parts of which any natural Body is 
ſuppoſed to be compounded ; and 
theſe are often called the conſtituent 
or component Particles of any na- 
tural Body. . | 

PATE, in Fortification, is a kind 
of Platform like what they call an 
Hor ſbee, not always regular, but 
generally oval, encompaſſed only 
with a Parapet, and having nothing 
to flank it; and is uſually erected in 
marſhy Grounds, to cover a Gate of 
a Town. | 
Paru of the Jer tex, is a Term 
frequently uſed by Mr. Fiamftead, 
in his Do@rine of the Sthere, and 
. Egnifies a Circle deſcribed by any 
Point of the Larth's Surface, as the 


PED 


Earth turns round its Axis. This 


Point is conſidered as vertical to the 
Earth's Centre, and is the ſame 


with what is called the Vertex, or 
jection. | 

The Semi-Diameter of this Path 
of the Vertex is always equal to the 
Complement of the Latitude of the 
Point or Place that deſcribes it ; 
that is, to that Place's Diſtance from 
the Pole of the World. 

PAUSE or REST, in Muſic, is a 
Silence, or artificial Intermiſſion of 
the Voice or Sound, proportioned 
to a certain Meaſure of Time, by 


the Zexith, in the Ptolemaic Pro- 


the Motion of the Hand ar Foot. 


Theſe Pauſes or Retts are always 
equal to the Length or Quantity of 
the Notes whereta they are annexed, 
and. therefore are called by the 
ſame Names, as a Long-Reft, rewe - 
Ref, Semi-Breve- Reſt, &c. 

PEDESTAL, in Architecture, is a 
ſquare Body, with a Baſe and Cor- 
nice, ſerving as a Foot for the Co- 
lumns to ſtand upon; it is different 
in the Orders. 

1. The Tuſcan Pedeſtal, being the 
moſt fimple of all, hath only a 
Plinth-for its Baſe, and an Aftragal 
crowned for its Cornice. 

2. The Doric Pedeſtal (according 
to Palladis) borrawing the Attic 
Baſe, ought to have for its Height 
2% of Diameters of the Column 
taken before: But no Pedeſtals to 
this Order are ſeen among the au- 
cient Buildings. 

3. The ric Pedeſtal is two Dia- 
meters, and about two thirds high. 

4. The Corinthian Pedeſtal hath 
the fourth Part of the Column for 
its Height, being divided into eight 
Parts ; whereof one muſt be allow- 
ed for the Cimaſium, two others 
for the Baſe, and the reſt for the 
Dye or Square. _ 

The Compoſite Pedeſtal ought 
to have the third Part of the Pillar 
fer its Height. 

- 85 Pri- 


P E N 


\ PxpiMeNT, in Architecture, is 
an Ornament that crowns the Or- 
donnance, finiſhes the Fronts of 
Buildings, and ſerves as a Decora- 
tion over Gates, Windows, Niches, 
&c. it is ordinarily. of a triangular 
Form, but ſometimes makes an 
Arch of a Circle. f 

PeeRs, in Architecture, are a 
kind of Pilaſters or Buttreſſes for 
Support, Strength, and ſometimes 
Ornament. | 

Proasus, a Conſtellation in the 
Northern Hemiſphere 3 containing 
23 Stars. 

PeLIColDEs, is the Name given 
by ſome to the Figure BCDA, 
contained under the two inverted 
Quadrantal Arches AB and AD, 
and the Semi-Circle BCD, whoſe 


8 


Area =to the Square AC, and that 
to the Rectangle EB. 

PexciL of Rays, in Optics, is a 
double Cone of Rays joined toge- 
ther at the Baſe; one of which 
hath its Vertex in ſome other Point 
of the Object, and the Glaſs G LS 
for its Baſe; and the other hath 
its Baſe on the ſame Glaſs, but its 
Vertex in the Point of Convergence, 


as at C. 


B 


=... 

Thus BGSC is a Pencil of Rays, 
and the Line BL C, is called the 
Axis of that Pencil. NE OO 

ENDULUM, is a Weight hang- 
ing at the End of a String, Chain, 
or Wire, by whoſe Vibrations or. 
Swings to and fro, the Parts or 


Differences of Time are meaſured. 


/ 1, The Velocities of Pendulums 
in their loweſt Points, are as the 
Chords of the Arches they fall from 
or deſcribe. | 555 
2. The Lengths of Pendulums 
(which are always accounted from 
the Centre of Oſcillation, to the 
Centre of the Ball or Bob) are to 
each other in a duplicate Ratio of 
the Times in which their Vibra- 
tions are reſpectively performed ; 
or are as the Squares of the Vibra- 
tions performed in one and the ſame 
time ; wherefore, the Times muſt 
be in a ſubduplicate Ratio of the 
Lengths. Sir J/aac Newton demon- 
ſtrates, Cor. 2. Prop. 54. Princip. 
that if the Force of the Movement 
of a Clock required to keep a 
Pendulum ſo adjuſted, that the 
whole Force or Tendency down- 
wards ſhall be as the Line which 
ariſes by dividing the Rectangle 
under the Semi-Arch of the Vibra- 
tion and the Radius, is to the Sine 
of that Semi-Arch, then all the Oſ- 
cillations ſhall ftill be made in the 
ſame Space of Time. | 
3. Tis ſaid, that Ricciolus was 
the firſt that attempted to meaſure 
Time by the Pendulum, and there- 
in he was followed, tho' nearly 
about the ſame time, by Langrenus 
Vendelinus, Merſennus, Kircherus, &c. 
Some of which declare they knew 
nothing of Ricciolus's Attempt 3 
but the firſt that applied it to a 
Movement, Clock, or Watch, was 
Mr. Chri/tian Huygens, and who 
brought it alſo to a good Degree 1 
Perfection. See his Horolagium 
cillatorium. 2 
PeNDULUMS-RoYaL, are thoſe 
3 Clocks, 


TITER 
Clocks, whoſe Pendulum ſwings Se- 
conds, and goes eight Days, a 
Month, c. ſhewing the Hour, 
Minutes, and Seconds. 


PExnINS8ULA, in Geography, is a 


Portion of Land, which is almoſt 
ſurrounded with Water, and is join- 
ed to the Continent only by an Iſth- 
mus, or narrow Neck of Land ; as 
Africa, the greateſt Peninſula in the 
World, is joined to 4//a, and that of 
the Morea to Greece, &c 

PexnTacoN, in Geometry, is a 
Figure having five Sides, and five 
Angles : If alk the Sides be equal, and 
alſo the Angles, it is called a Regu- 
lar Pentagon. 

The fide of a Regular Pentagon, or 
one which can be inſcribed in a Cir- 
cle, is in power equal to the fide of 
an Hexagon and Decagon, inſcribed 
in the ſame Circle. 
PRNTANOLE, a Figure having 
five Angles. 

PENUMRBRA, in Aſtronomy, is a 
faint kind of a Shadow, or the ut- 
moſt Edge of the perfect Shadow, 
which bappens at the Eclipſe of the 
Moon; ſo that it is very difficult to 
determine where the Shadow begins, 
and where the Light ends. 

PeRAMBULATOR, the ſame as 
the Surveying-Wheel, is an Initru- 
ment made of Wood or Iron, com- 
monly half a pole in Circumference, 
with a Movement, and a Face divi- 


died like a Clock, with a long Rod 


of Iron or Steel, that goes from the 
Centre of the Wheel to the Work : 
There axe alſo two Hands, which (as 
you drive the Wheel before you) 
count the Revolutions; and from 
the Compoſition of the Movement, 
and by the Diviſions on the Face, 
ſhew how many Yards, Poles, Fur- 
longs, and Miles, you go. The Uſe 
of this Inſtrument is to meaſure 
Roads, Rivers, and all level Lands, 
With great expedition. 

Prick, a Meaſure, by our Sta- 


TER 
tute-Law, of fixteen Foot and a half 
in length. © 8 

PexyFECT Coco ps, in Muſic; 
ſee Concord. | 
- Pe&eegcT FirrTH, the ſame with 
Diapente : which ſee. 

PzrRFECT NUMBERS, are ſuch 
whoſe aliquot, or even parts joined 


together, will exactly make that 


whole Number, as 6 and 28, &. 
For of ſix, the half is three, the third 
part two, and the fixth part one 
which added together, make fix; 
and it hath no more aliquot parts in 
whole Numbers; ſo twenty-eight, 
which has theſe parts, viz. 14,7,4,2, 
and 1, exactly make 28; which 
therefore is a Perfect Number, 
whereof there are but Ten between 
One, and one Million of Millions, 
To find a Perfet Number, that iz, 
a Number which ſhall be equal to all 
its aliquot parts taken together. Let 


the Number ſought be = e, be. 
ing ſuch as that it can be reſolyed 
into its aliquot Parts or Factors: 
Now the aliquot Parts thereof will be 
1+ +35* +33 ,&c.until the Exponent 
becomes equal to n, and xx 91 
+3 x, &c. likewiſe until the Expo- 
nent be = =. Now from the Nature 


of a perfect Number IA, 
Kc. TXU HN HH , xc. may 

= ue; whence 1+j+y* +1, 
&. e x—px—p*x—93 x, Ke. 


and 1+ 4+ 49+, &c. 


, Oc. 
Now that y may be an Integer (the 
Number of aliquot parts in any par- 
ticular Caſe, if y be expounded by 
a Number, will not be different 


from their Number in the general 


Form) it is neceſſary that - 
y*—93, &c. be = 1; which cannot 
happen in any other Caſe, but when 
y=2, then will x be = 1+2+2*+ 
23, Cc. =1 +2 +4+8, &. 
and the perfect Number 2 
Therefore -the Problem, _ 


= Xx. 


: props ed 
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propoſed as a kind of indeterminate 
one, is determinate : If t, then 
will x=1+2==3, and conſequently 
the perfect Number 2%==6. If 
1=2, then will x==1þ2+4=73 
whence 2% x=28: If z, then 
will z=1-þ2+4+8= 15 ; there- 
fore an xi 20. | 
PER1GAON, or PERIGAUM, is a 
Point in the Heavens, wherein a 
Planet is ſaid to be in its neareſt Di- 
ſtance poſſible from the Earth. 
PERIHEL1ON, is that point of a 
planet's Orbit, wherein it is neareſt 
to the Sun. 
PezRIMETER, is the Bounds of 
any Figure. 5 
PER10D, in Chronology, ſigni- 
hes a Revolution of a certain Num- 
ber of Years ; as the Metonic Peri- 


od, the Fulian Period, and the Ca- 


lippic Period: which ſee in their 
proper places. 
PertoDICAL, is the Term for 
whatſoever performs its Motion, 
Courſe, or Revolution regularly, ſo 
as to return again, and to diſpatch 
it always in the ſame Period, or 
ſpace of Time. Thus the periodi- 
cal Motion of the Moon, is that 
whereby ſhe finiſhes her Courſe 
round about the Earth in a Month ; 
and this is in 27 Days, 7 Hours, 45 


| Minutes, and is called the Moor'”s 


Periodical Month ; which is the ſpace 
of Time that the Moon finiſhes her 
Revolution in. 

PERIPHERY, in Geometry, is the 
Circamference of a Circle, or of 
any other Regular Curvilineal Fi- 
gure. | 

PerISC11, are the Inhabitants of 
the two frozen Zones, or thoſe that 
live within the Compaſs of the Ar- 
aic and Antarctic Circles; for as 
the Sun never goes down to them 
after he is once up, but always round 
about, ſo do their Shadows. Whence 
the Name. 

PeRISTYLE, in Architecture, is 


p E R 


a Place or Building encompaſſed with 
Pillars ſtanding round about within 
the Cour: : 
is ſometimcs taken for a Row or 
Rank of Columns, as well without 


as within any Edifice, as in Cloy- 


ſters and Galleries. Sometimes this 
was called Antiproſtyle. 
PeRITERE, in Architecture, is a 
place encompaſſed round with Co- 
umns, and with a kind of Wings 
about it. Here the Pillars ſtand 


without, whereas in the Periſtyle 


they ſtand within. 
PeRITROCHIUM. See Axis in 
Per itrochio. . 
PRRNICI, are thoſe Inhabitants 
of the Earth, who live under the 
ſame parallels, but under oppoſite 
Semi- Circles of the Meridian: 
Whence they have the ſame Seaſons 
of the Year, viz. Spring, Summer, 
Autumn, and Winter, at the =_ 
ſame Time ; as alſo the ſame leng 
of Days and Nights ; for 'tis in the 
ſame Climate, and at an equal Di- 
ſtance from the /Equator : But the 
Changes of Noon and Midnight are 
alternate one to the other. | 
PERMUTATION of Quantiliss. 
See Variation and Combination. 
PRERTENDIcULAR, in Geome- 
try, is when a Right Line ſtandeth 
ſo upon another, that the Angles on 
either ſide are equal; then this 
Right Line, which ſo ſtandeth, is 
perpendicular to that upon which it 
ſtandeth. A Right Line is ſaid to be 
PERPENDICULAR f 4 Plane, 
when 'tis perpendicular to more 
than two Lines drawn in that plane. 
Orfe Plane is perpendicular to ano- 
ther, when a LOS in one Plane is 
perpendicular to the other Plane. 
PERPETUAL Mor tox. By this 
Term ought to be meant an unin- 
terrupted Communication of the 
ſame Degree of Motion from one 
part of Matter to another, in a Cirele 
(or ſuch- like Curve returning into 
itſelf ) ſo * the ſame Quantity of 
D 


Matter 
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Matter ſhall return per petually un- 
diminiſhed upon the firſt Mover: 
And perhaps, if Men had rightly 
underitood that this is the true 
Meaning of a perpetual Motion, A- 
bundance of Expence both of Mo- 
ney and Reputation might have been 
ſaved, by the vain Pretenders to this 
piece of impoſſible Mechaniſm. 

1. When a Wheel, or other Ma- 
chine, once ſet in motion, will, 
without additional Actions on it, 
continue to move with the ſame, or 
a greater Velocity, with which it 

firſt moved, as long as the Matter 
of which it conſiſts, remains the 
fame ; ſuch a Motion, by Mecha- 
nics, is called Perpetual. 

2. But fince Bodies have not in 
themſelves power to move them- 
ſelves , and therefore have not pow- 
er to increaſe or diminiſh a Motion 
given them; if they are not acted 
on by other Bodies, they will conti- 
nue ſo to move, and with the ſame 
Velocity: But all revolving Bodies 
ſuffer Friction with thoſe, by which 
they are ſuſpended; and the Velo- 
Cities of thoſe Bodies are therefore 
continually leſſen'd by the Action of 
Friction. Therefore, a Wheel, or 
other Machine, ſet in motion with- 
out additional Actions on it, will not 
continue to move with the ſame Ve- 
locity, tho' the Matter of which it 
conſiſts remains the ſame : But, on 
the contrary, this Velocity will be 
continually diminiſhed. | 

3. Moreover, fince, by numberleſs 
Experiments, the moſt polite or 
burniſh'd Bodies ſliding over one an- 
other, loſe all the Motion which 
hath been given them, and in a 
ſhort Lime: Therefore every Wheel, 
or any other ſuch Machine will, in 
a ſhort Time, loſe its Motion. 


4. Hence it appears, that the 


perpetual Motion is not to be ex- 
pected by a ſingle Wheel. 

5. And if any Contrivance cauſes 
ons part of a Wheel to preponderate 
another; whatſoever is gained by 


1 
the Deſcent of that preponderatin 


part, will be loſt in its Aſcent ; a 


then the Wheel thus loaded, as ſoon 
as the Friction hath deftroyed the 
Motion given it, will for a while 
vibrate like other pendulous Bodies, 
and then at laſt ſtand mw Conſe- 
quently no perpetual Motion b 
Wpeel Work : l 

PeRsEvs, a Conſtellation in the 
Northern Henuſphere, conſiſting of 
38 Stars. 

Pers1c ORDER of Architecture, 
is where the Bodies of Men ſerve 
inſtead of Columns to ſupport the 
Entablature ; or rather the Columns 
are in that Form. . 

The Riſe of it was this: Pauſa- 
nias having defeated the Perſians, 
the Lacedemonians, as a Mark of 
their Victory, erected Trophies of 
the Arms of their Enemies, and then 
repreſented the Perſians under the 
Figures of Slaves, ſupporting their 
Porches, Arches, or Houſes. 

PERSPECTIVE, is an Art that 
teaches us the Manner of delineating 
by mathematica] Rules ; that is, it 
ſhews us how to draw geometrically 
upon a plane, the Repreſentations of 
Objects according to their Dimen- 
ſions, and different Situations ; in 
ſuch manner, that the ſaid Repre- 
ſentations produce the ſame Effect 
upon our Eyes, as the Object 
whereof they are the Pictures. 

Some of the Writers upon Per. 


¶ ective are Deſargues, de Boſfſe, Au- 


drea Albertus, Lamy, Franciſcus Ni- 
ceron, Pox o, Ditton, Prick, Grave- 
Sande, Hamilton, &c. 

PERSPECTIVE AERIAL, is 2 
proportional Diminution of the Li- 
neaments and Colours of a Picture, 
when the Objects are ſuppoſed to be 
very remote. 

PsRsPECTIVE LiNEAL, is the 
Diminution of thoſe Lines in the 
plane of a Picture, which are tbe 
Repreſentations of other Lines ver) 
remote. 

PERSPEC- 


oy 
PHY 
'PzrsPECTINE MILITARY, is 
when the Eye is ſuppoſed to be in- 
finitely remote from the Table or 
Plane. | 

PerTICA, a ſort of a Comet; the 
ſame with Veru. 

PeTARD, in Fortification, is an 
Engine of Metal. in the form of an 
high - crown'd Hat, with narrow 
Brims, which being fill'd with very 
fine Powder, well primed, and then 
fixed with a Madrier or Plank, bound 
faſt down, with Ropes running thro? 
Handles, which are round the Rim 
of the Mouth of it, ſerves to break 
down Gates, Port-cullices, Draw- 
bridges, Barriers, c. This En- 


gine is from 7 to 8 Inches deep, 


and 5 broad at the Mouth; the 
Diameter at the Bottom or Breech 
is an Inch and a half, and the Weight 
of the whole Maſs of Metal is from 
55 to 60 Pounds, generally requi- 
ring about 5 Pounds of Powder for 
the Charge. They are alſo uſed in 
Countermines, to break through into 
the Enemy's Galleries, and to diſap- 
point their Mines. 
KS ome — in Natural Phi- 

ophy, ihes any Appearance, 
Eft, or Opening of "1 Natural 
Body, which offers itſelf to the Con- 
ſideration and Solution of an Enqui- 
rer into Nature. 

Paases, ſignifies the Appearance, 


or the Manner of Things ſhewing 


themſelves ; and therefore in Aftro- 
nomy is uſed for the ſeveral Poſi- 
tions, in which the Planets (eſpeci- 
ally the Moon) appear to our Sight ; 
as obſcure, horned, half-illuminated, 
or full of Light, which, by the Help 
of a Teleſcope, may likewiſe be ob- 
ſerved in Venus and Mars. 
Prrocyos, a fixed Star of the 
ſecond Magnitude, in the Conſtel- 
lation Canis Minor, whoſe Longi- 
tude is 111 Degrees, 23 Minutes, 
Latitude 15 Degrees, 57 Minutes. 
Pays1cs, or NATURAL Pri- 
LOSOPHY, is the ſpeculative Know- 


F 
ledge of all Natural Bodies, and of 
their proper Natures, Conſtitutions, 
Powers, and Operations. 

PaystoLoGy, PhysS1cCs, or Na- 
TURAL PHILOSOPHY, is the Sci- 
ence of natural Bodies, and their 
various Affections, Motions, and O- 
perations. 'This 1s either, 

1. General, which relates to the 
Properties and Affections of Matter 
or Body in general. Or, 

2. Special and Particular, which 
conſiders Matter as formed or diſtin- 
guiſhed into ſuch and ſuch Species, 
or determinate Combinations. 

3. Dr. Keil, in his Introductio ad 
Phyficam, reckons four Claſſes or 
Sorts of Philoſophers, which have 
treated of Phyſics or Natural Philo- 


ſophy. 


4. * who delivered the Pro- 

ies of natural Bodies under Geo- 

metrical and Numeral Symbols, 
as the Pythagoreans and Plataniſti. 

5. The Peripatetics, who explain- 
ed the Natures of Things by Mat- 
ter, Form, and Privation ; by ele- 
mentary and occult Qualities; by 
Sympathies, Antipathies, Faculties, 
and Attraction, &c. and theſe did 
not ſo much endeavour to find out 
the true Reaſons and Cauſes of 
Things, as to give them proper 
Names and Terms; ſo that their 
Phyſics is a kind of Metaphyſics. 

6. The Experimental Philoſophers, 
who by frequent and well-made 
Trials and Experiments, as by Chy- 
miſtry, &c. ſought into the Natures 
and Cauſes of Things: And to theſe 
almoſt all our Diſcoveries and Im- 
provements are due; and much more 
would they have done, if they had 


not fallen into Theories and Hypothe- 


fes, which they forced oftentimes 
their Experiments to maintain, whe- 
ther they could or not. 

7. The Mechanical Philoſophers, 
who explicate all the Phenomena of 
Nature by Matter and Motion, by 
the Texture of Bodies, and the Fi- 

D d 2 gure 
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gure of their Parts; by Efluwia, 
and other ſubtile Particles, c. And 
in ſhort, would account for all Ef- 
fects and Phenomena by the known 
and eſtabliſhed Laws of Motion 
and Mechanics : And theſe are, in 
conjunction with the laſt named, 
the only true Philoſophers. |, 

Pick, in Fortification, is ſome- 


+ _ times uſed for a Stake, ſharp at one 


end, to mark out the Ground and 
Angles of a Fortification, when the 
Engineer is laying down the, Plane 
of it; theſe are uſually pointed 
with Iron: There are alſo larger 
Pickets, which are drove into the 
Earth, to hold together Faſcines or 
Faggots, in any Work up in 
haſte. And Pickets alſo are Stakes 
drove into the Ground by the Tents 
of the Horſe in a Camp, to tie their 
Horſes to. 
drove into the Ground before the 
Tents of the Foot, where they refted 
their Muſkets or Pikes round about 
them in a Ring. When a Horſe- 
man hath committed ſome conſi- 
derable Offence, he is often ſen- 
tenced to ſtand on the Picket ; which 
is to have one Hand drawn up as 
high as it can be ſtretch'd, and then 
he is to ſtand on the Point of a Pic- 
| ket or Stake only with the Toe of 
his oppoſite Foot ; ſo that he can 
neither ſtand or hang well, nor eaſe 
himſelf by changing Feet. 
PrEepoucns, in Architecture, is 
a little ſquare Baſe ſmoothed, and 
wrought with Mouldings, which 
ſerves to ſupport a Buſt or Statue 
drawn half-way, or any ſmall Fi- 
gure in Relief. . 
Prep-DroiT, in Architecture, 
is a ſquare Pillar differing from a 
Pilaſter in this reſpect, that it hath 
no Baſe or Capital: It is taken alſo 
for a Part of the Jaumbs of a 
Door or Window. 
PITAST ER, in Architecture, is 
a kind of a ſquare Column, ſome- 


times ſtanding free, and detach'd 


ue are commonly 
And Pickets were alſo 


PL A 

from the Wall, but more uſual! 
contiguous to it, or let within it, ſo 
as it does not ſhew above one fourth 
or fifth Part of its Thickneſs. The 
Pilaſter is different in ſeveral Or- 
ders, and borrows occaſionally the 
Name of each; having the ſame 
Ornaments and 'the ſame Propor- 
tions with the Columns. 

PiLLaR, in Architecture, is a 
kind of a round Column diſengaged 
from any Wall, and made without 
any proportion ; being always either 
too maſſive or too ſlender : Such 
are the Pillars which ſupport the 
Vaults of Gothic Buildings. | 

Pinion, in a Watch, is that 


leſſer Wheel which plays in the 


Teeth of another. Its Notches, 
4, 5 6, 8, 

c.) are called Leaves, and not 
Teeth, as in other Wheels. 

The Quotient or Number of 
Turns to be laid upon the Pinion of 
Report, is found by this Proportion: 
As the Beats in one Turn of the 
great Wheel, to the Beats in an 
Hour: So are the Hours of the 
Face of the Clock, (vix. 12, or 24 
to the * of the Hour-Wheel, 
or Dial- Wheel, divided by the Pi- 
nion of Report, i. e. the Number 
of Turns which the Pinion of Re- 


port hath in one Turn of the Dial- 
Wheel. 

PIN- Wu E ETL. See Striling- 
Wheel. 


Piscks, is the twelfth and laſt 
Sign of the Zodiac, being a Con- 
ſtellation conſiſting of 35 Stars. 

Piscis MEriDianus, a Son- 
thern Conſtellation containing twelve 
Stars. 

PLace, is that Part of Space 
which any Body takes up; and 
with relation to Space is either ab- 
ſolute or relative; as Mr. Locke ob- 
ſerves. y 
2. PLacsx, alſo is ſometimes ta- 
ken for that Portion of infinite Space, 
which 1s poſſeſſed by, and compre- 

hended 
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hended within the material World, 


and which is thereby diſtinguiſhed 
from the reſt of the Expanſion. 
3. PLace is uſually diſtinguiſhed 
into _ Place, 3 N 
rl king, 1s that Part of Space 
Fhich — Bot takes up and fills ; 
and External 54 which, accord 
ing to Ariſtatle, is determined b 
the Surfaces or Confines of the ad- 
joining or ambient Bodies: But it 
is better divided into abſolute, which 


is the former internal Place; and 


into relative Place, which is the ap- 
parent ſecondary or ſenſible Poſi- 
tion of any Body, according to the 
Determination of our Senſes, with 
reſpe& to other contiguous or ad- 
joining Bodies. 


4. Place of Arms, when taken in 


the general, 1s a ſtreng City which 
is pitched upon for the Magazine of 
any Army. But a Place in Fortifi- 
cation uſually 5 the Body of 
a Fortreis. And a 

5. Place of Arms in a Gariſon, is 
a large open Spot of Ground in the 
middle of the City, where the great 
Streets meet, or elſe between the 
Ramparts and the Houſes, for theGa- 
riſon to rendezvous in, 2 any ſud- 
den alarm, or other occaſion. And the 

6. Place of Arms of a Trench, or 


of an Attack, is a Poſt near it, ſhel-. 


tered by a Parapet or Epaulement, 
for Horſe or Foot to be at their 


Arms, to make good the Trenches 


_— the Sallies of the Enemy. 
h 


eſe Places of Arms are ſometimes 
covered by a Rideau or Riſing- 
Ground, or elſe by a Cavin or deep 
Valley, which ſaves the trouble of 
fortifying them by means of Para- 
pets, Faſcines, Gabions, &c. they 


are always open in the Rear, for. 


their better Communication with the 
Camp. When the Trenches are 
carried on as far as to the Glacis, 
they make it very wide, that it may 
ſerve for a Place of Arms. | 
PLact GEOMETRIC. See Locus. 


PL A OY 
Place Piang. See Low 
Plane, | 
Place S1MPLE. See Locus 


Simple. | 
PLacre SOLID. See Locks 
Solid. 3 | | 
PLace SuxsoL Ip. See Locus 
Sur ſolid. 


PLACE of the Sun, Star, or Planet, 
is the Sign of the Zediac, Degree, 
Minute, and Second of it, which the 
Planet is in; or it is that Degree of 
the Ecliptic reckoned from the Be- 
ginning of Aries, which the Planet's 
or Star's Circle of Longitude cut- 
teth ; and therefore is often called 
the Longitude of the Sun, Planet, or 
Star. ; | 

PLain ANGLE, See Angle. 

1. Sides of a plain Angle, are the 
Lines forming it. 

2. Vertex of any Angle, are the 
Points wherein the Lines forming it 
meet, | | 

3. Meaſure of a plain right-lined 
Angle, is an Arch of a Circle de- 
ſcribed about the Vertex, contained 
between the Sides of the Angle. 

4. Equal right-lined An 5 are 
ſuch whereof the Area's of Circles 
deſcribed from their Vertexes, and 
intercepted between their Sides, are 
proportional to their Radii, or, 
which is the ſame thing, do contain 
the ſame Number of Degrees. 

5. Eucl. in Prop. 9. lib. 1. has 
taught us how to biſect or divide 
any given right-lined Angle into 
two equal Parts, and from thence 
it will be eaſy to divide it into 4, 8, 
16, 32, 64, Cc. equal Parts. 

6. But the Ancients, as we learn 
from Paptus, in his Mathematical 
Collections, could not triſect or di- 
vide an Angle given into three equal 
Parts, by a ſtraight Line and a Cir- 
cle; and when they found it could 


not be done this way, they began 


to conſider the Properties of other 
Curves, and found the thing could 
be done by the Conchoid, Ciſſoid, 

Dd 3 or 
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or Conic Sections. But Archimedes, 
Pappus, and Sir Iſaac Newton, ap- 
prove of the Conchoid for effecting 
this Buſineſs. And, ; 

7. Sir Jſaac Newton, in Prob. 14. 
Arit. uni ver. ſhews how to divide 
an Angle into any given Number 
of equal Parts, but here the follow- 
ing Equations muſt be firſt ſolved. 
For if the given Angle be DAD, 
and BAD be the ſought Angle 
that is to be any given Part thereof, 
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and the Radius AD be called , the 
Sine DM of the given Angle 7, 
and the Sine Complement AK of 
the ſought Angle x : Then the Bi- 
ſection of the given Angle will be 
had by the Reſolution of this Equa- 
tion, xx—2r7r=9r ; the Triſection 
by the Reſolution of this xxx— 


2rrx=qr* 3 the Quadriſection, by 


the Reſolution of this xt—arrxx4- 


zr rs; the Quinquiſection, by 
the Reſolution of this x5— Fr 
þ-or*x=gqr*s, Cc. 

Plain CHART, is the Plot or 
Chart, that Seamen fail by, whoſe 
Degrees of Longitude and Latitude 
are made of the ſame Length. 

PLain SAILING, is the Art of 
finding all the Varieties of the Ship's 
Motion on a Plane, where all the 
Meridians are made parallel, and 
the Parallels at Right Angles with 
-the Meridians, and the Degrees of 
each Parallel equal to thoſe of the 
Equinoctial; which tho' notoriouſly 
falſe in itſelf, ſappoſing the Earth 
and Sea to be a plane Flatneſs, and 
each Parallel equal to the Equinoc- 


Fido 
tial ; yet by laying down Places ac- 
cordingly, and breaking a long Voy- 
age into many ſhort ones, a Voy- 
age may pretty well be performed 
by it near the ſame Meridian. 

In plain Sailing tis imagined, that 
by the Rhumb-Line, Meridian, and 
Parallel of Latitude, there always 
will be formed a right-angled Tri- 
angle; and that ſo poſited, as that 
the Perpendicular may repreſent 
part of the Meridian or North and 
South Line, containing the Diffe- 


rence of Latitude: The Baſe of the 


Triangle repreſents the Departure, 


and the Hypotheneuſe the Diſtance 


ſailed; the Angle at the top is the 
Courſe, and the Angle at the Baſe 
the Complement of the Courſe; 


any two of which, with the Right 


Angle being given, the Triangle 
may be protracted, and the other 
three Parts found. 

PLAIN SCALE, is a thin Ruler, 
either of Wood or Braſs, whereon 
are graduated the Lines of Chords, 
Sines, Tangents, Secants, Leagues, 
Rhumbs, Oc. and is of ready Uſe 
in moſt Parts of the Mathematics, 
chiefly in Navigation. 

Prain TABLE, is an Inſtrument 
uſed in ſurveying of Land. 

1. The Table itſelf is a Paralle- 
logram of Wood, 14 Inches and a 
half long, and 11 Inches broad, or 
thereabouts. 

2. A Frame of Wood fixed to it, 
ſo as a Sheet of Paper being laid on 
the Table, and the Frame being 
forced down upon it, ſqueezeth in 
all the Edges, and makes it lie firm 
and even, ſo as a Plot may be con- 
veniently drawn” upon it. Upon 
one ſide of this Frame ſhould be 
equal Diviſions for drawing parallel 
Lines both long-ways and croſs- 
ways (as occaſion may require) 
over your Paper; and on the o- 
ther fide the 360 Degrees of a Cir- 
cle, projected from a Braſs Cen- 
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tre. conveniently. placed in the 
Table. | 

3 A Box with a Needle and 
Card, to be fixed with two Screws 
to the Table; very uſeful for plac- 
ing the Inſtrument in the ſame po- 
ſition upon every Remove. 


4. A three-legged Staff to ſup- 


rt it, the Head being made ſo as 
to fill the Socket of the Table, yet 
ſo as the Table may be eaſily turn'd 


round upon it, when 'tis fixed by the 


Screw. 


5. An Index, which is a large | 
e 


Ruler of Wood, (or Braſs) at t 
leaſt 16 Inches long, and 2 Inches 
broad, and ſo thick as to make it 
ſtrong and firm; having a ſloped 
Edge, call'd the Fiducial Edge, and 
two Sights of one Height, (whereof 
the one hath a Slit above, and a 
Thread below, and the other a Slit 
below and a Thread above) ſo ſet 
in the Ruler, as to be perfectly of 
the ſame Diſtance from the Fiducial 
Edge. Upon this Index tis uſual 
to have many Scales of equal Parts, 
as alſo Diagonals, and Lines of 
Cords. | 

PLANcERE, in Architecture, is 
the under part of the Roof of a Co- 
rona; which is the ſuperior part of 
the Cornice, between two Cima- 


ſiums. See thoſe Words. 


PLANE of a Dial, is the Surface 
on which any Dial is ſuppoſed to 


| be deſcribed. 


PLANEGEOMETRICAL, ia Per- 
Hectiwe, is a plane Surface, parallel 
to the Horizon, placed lower than 
the Eye; wherein the viſible Ob- 
jects are imagined without any Al- 
teration, except that they are ſome- 
times reduced from a greater to a 
leſſer ſize. | | 

Plane Hor1zonTaAL, in per- 
ſpective is a Plane which is paral- 
lel to the Horizon, and which paſſes 
thro' the Eye, or hath the Eye ſup- 
poſed to be placed in it. | 


LA 
PLANE of Gravitation, or Gra- 
Vity in any heavy Body, is a Plane 
ſuppoſed to paſs thro' the Centre of 


Gravity of it. 
PLane, in Fortification, is the 


Repreſentation of a Work in its 


Height and Breadth, ' 
PLANE of the Horofter, in Optics, 


is that which paſſeth thro' the Ho- 


ropter, and is perpendicular to the 
Plane of the two optical Axes. 
PLANE NUMBER, is that which 


may be produced by the Multipli- 


cation of two Numbers one by an- 
other; thus 6 is a plane Number, 
becauſe it may be produc'd by the 
Multiplication of 3 by 2 ; for twice 

—— 6. So alſo 15 is a plane 

umber, ariſing from 5 being mul- 
tiply'd by 3: And 9g is a plane 

umber, produc'd by the Multi- 
plication of 3 by 3. 


PLANE PROBLEM, in Mathema- 


tics, is ſuch an one as can be ſolved 
geometrically by the Interſection 
either of a Right Line and a Circle, 
or of the Circumferences of two 
Circles : As having the greater Side 


given, and the Sum of the other 
two, of a right-angled Triangle; 


to find the Triangle: To de- 


ſcribe a Trapezium that ſhall 


make a given Area of four given 
Lines, = 

PLans of Reflection, in Catoptrics, 
is that which paſſes thro' the Point 
of Reflection, and is always perpen- 
dicular to the Plane of the Glaſs, 
or reflecting Body. | 

PLANE of Refradion, is a Sur- 
face drawn thro? the incident and re- 
fracted Ray. 

PLANE SURFACE, is that which 
lies evenly between its bounding 
Lines ; and as a Right Line 1s the 


ſhorteſt Extenſion from one Point 


to another, ſo a plain Surface is the 
ſhorteſt Extenſion from one Line to 

another. | 
PLANE VERTICAL, in Optics 
Dd 4 and 
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PLA 


and Perſpective, is a plane Surface 


which paſſeth along the principal 
Ray, and conſequently thro' the 
Eye, and is perpendicular to the 


| geometrical Plane. 


PLANETs, are the erratic, or 
wandering Stars, and which are not 
like the fixed ones always in the 
ſame poſition to one another. We 
now number the Earth among the 

rimary Planets, becauſe we know 
it moves round the Sun, as Saturn, 
Fupiter, Mars, Venus, and Mercury 
do; and that in a Path or Circle 
between Mars and Venus. And the 
Moon is accounted among the ſecon- 


dary Planets, or Satellites of the 
| prone; ſince ſhe moves round the 


rth, as Jupiter's four Moons or 
Satellites do round him, and Sa- 
turns five round him; if Caſſini's 
Eyes may be credited. But I could 
never fee my ſelf, or meet with any 
body, elſe, who ever did ſee any but 
the Huygenian Satellites. 

PLAniIMETRY, the ſame with 
Planometsia, Which ſee. 

PLANISPHERE, fignifies the Cir- 
cles of the Sphere deſcrib'd in plano, 
or on a Plane; or it is a plane or 
flat Projection of the Sphere. And 
thus the Maps either of Heaven or 


Earth are called Planiſpberes; as 


alſo other aſtrolabical Inſtruments. 
And all Charts or Maps for the Uſe 
of Mariners, are call'd the Nautical 
Planiſpheres. See Nautical Plani- 

here. | p | 
 PLaT-BasTion. See Baſtion. 

PLAT-Ba ND, in Architecture, is 
a ſquare Moulding, having leſs Pro- 
jecture than Height: Such are the 
Faces of an Architrave, and the 
Plat-Band of the Modillions of a 
Cornice. 

PlAT FORM, in Fortification, is 

a Place prepared on the Ramparts 
for the raiſing of a Battery of Can- 
non; or it is the whole Piece of 
Fortification raiſed in a re-entring 
Angle. See Battery. 


* 


POI 


PLaTrorm, in Architecture, is 
a Row of Beams that ſupport the 


 Timber-Work of a Roof, and lie 
on the top of the Wall, where the 


Entablature ought to be raiſed, 
Allo a kind of Terraſs-Walk, or 
even Floor on the top of a Build- 
ing ; from whence we may take a 
fair proſpect of the adjacent Gar- 
dens or Fields: So an Fdifice is 
{aid to be covered with a Platform, 
when it hath no arched Roof. 

PLaTonic Bopigs. See Regu- 
lar Bodies. 

PLze1aDes, the ſame with thoſe 
ſeven Stars in the Neck of the Bull, 
which are uſually thus-called. 

'PrinTn, in Architecture, is a 
_— Piece, or Table, under the 

ouldings of the Baſes of Columns 
and Pedeſtals. 

Plow, is an Inſtrument made of 
Pear-tree, uſed by Seamen to take 
the Height of the Sun or Stars, in 
order to find the Latitude: It ad- 
mits of the Degrees to be very large, 
_ is much eſteem'd by many Ar- 
tits. 

PrumsB-Linge, the ſame with 
Perpendicular. | : 

PxnguUmMATICS, is the Doctrine of 
the Gravitation and Preſſure of ela- 
{tic or compreſſible Fluids. 

PNEUMATIC ENGINE, the ſame | 
with the Air-Pump. | 

PoET1CaL, Riſing and Setting 
of the Stars: 'This is peculiar to 
the ancient poetical Writers ; for 
they refer the Riſing and Setting of 
the Stars, always to that of the Sun; 
and accordingly make three ſorts 
of poetical Riſings and Settings; 
Coſmical, Acronical, (or as ſome 
write it, Acronyctal,) and Heliacal. 
See thoſe Words. 55 

Point, in Geometry, is that 
which is ſuppoſed to have neither 
Breadth, Length, or Thicknefs, but 
is indiviſible. | 

i. The Ends or Extremities of 
Lines are Points, 


2. 
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2. If a Point be ſuppoſed to be 


moved any way, it will by its Mo 
tion deſcribe a Line. | 

PoinT-BLANK, 8 Term oo Gun- 
ery, ſignifying that a ot or 
Bullet Bs dity forward to the 
Mark, and doth not move in a 
Curve as Bombs and highly elevated 
Random-Shots do. 

PoinT of the Compaſs, in Navi- 

tion, ſignifies 11 Degrees and 15 
3 or one 32d Part of the 
Compaſs : The half of which is 
Degrees and 38 Minutes, whic 
they call a Ha/f-Point; and the 
half of this, which is 2 Degrees 
and 49 Minutes, they call a Quarter- 
Paint. 

The Seamen alſo call the Ex tre- 
mity of any Promontory, (which 1s 
a Piece of Land running out into 
the Sea) a Point; which is of much 
the ſame ſenſe with them as the 
word Cape. 

They ſay two Points of Land are 
one in another, when the innermoſt 
is hinder*d from being ſeen by the 
outermoſt. 

Poix'r of Concourſe in 3 is 
that Point where the viſual Rays, 
being reciprocally inclined, and ſuf- 
ficiently prolonged, meet together, 
are united in the middle, and croſs 
the Axis. This Point is moſt uſually 
called the Focus; and ſometimes the 
Point of Convergence. 

Po ix T of Concurrence, a Term 
in Perſpective. See Principal Point. 

Po INT of Divergence. See Vir- 
tual Focus. 

PoinT of Diſtance, is a Point in 
the Horizontal Line, ſo far diſtant 
from the principal Point as the Eye 
is remote from the ſame. 


Point. 

PoinT of Incidence, in Optics, is 
that Point on the Surface of a Glaſs, 
or other Body, on which any Ray 
of Light falls: And as ſome expreſs 
themſelves, it is that Point of the 


Point of Sight, See Principal 


POL 
Glaſs, which a Ray parts from, 
after its Refraction, and when *tis 


returning into the Rare Medium a- 


in. 

Po ix r of Inflexion of a Curve. 
See Inflexion. , 

PoLar Dias, are thoſe whoſe 
Planes are parallel to ſome great 


Circle that paſſes thro' the Poles, 


or parallel to ſome one of the Hour- 
Circles ; ſo that the Pole is neither 
elevated above, nor depreſſed below 


the Plane: Therefore the Dial can 


have no Centre, and conſequently 
its Stile, Subſtile, and Hour-Lines, 
are parallel, This therefore will 
be an Horizontal Dial to thoſe that 
live under the Equator or Line. 

1. In a direct polar Dial, the 
Hour-Lines muſt be drawn all pa- 
rallel to the Hour-Line of Twelve. 

2. The Style may be either a 


ſtraight Pin ſet upright, or a Wire 


made to lie parallel to the Plane; 
and muſt ſtand over the Hour-Line 
of Twelve. 

3. The Length of the Plane may 


be taken in any Inches, or Parts of 


Inches, reckoning the Inch to be 
divided into 10, or 100 equal Parts 
of the Style. | | 

4. Then for the Height. 

As the Tangent of the Hour-Line 
4 or 5, turned into Degrees, is to 
the Logarithm of their Diſtance 
from the Meridian in Inches, and 
Parts: So is the Radius to the 
Height of the Stile in Inches and 
Parts. DS» 

5. For the Hour-Lines. 

As the Radius is to the Logarithm 
of the Stile's Height, in Parts of 
Inches : So is the Tangent of any 
Hour-Line, to the Logarithm of 
the Diſtance thereof from the Meri- 
dian-Line, 

Polar PROJECTION, is a Re- 
preſentation of the Earth, or of the 
Heavens projected on the Plane of 
one of the Polar Circles. - 

PoLAR1TY, is the Property of 

1 the 
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POL 
the Magnet, or of a Piece of ob- 
long Iron touched by a Magnet, to 
K- towards the Poles of the 
orld. x ne 
Pol. E, in Meaſuring, is the ſame 
with Perch or Rod. 
Po LE, in Mathematics, is a Point 
90 Degrees diſtant from the Plane 
of any Circle, and in a Line per- 
| pendicularly erected in its Centre; 
which Line is called the Axis. And 
from this polar Point may Circles 


bedeſcribed on the Globe or Sphere, 


as they are on a Plane from their 

Centre. 8 | 
PoLe-STAR, is a Star in the 

Tail of the little Bear, (a Conſtel- 


lation of ſeven Stars, which is cal- 


led Cynoſura,) and is very near the 
exact North Pole of the World. 
Port Ma Glaſs, in Optics, is the 


thickeſt Part of a Convex, but the 


thinneſt of a Concave Glaſs; and if 
the Glaſs be truly ground, will be 
exactly in the middle of its Surface. 
This is ſometimes called the Vertex 
of the Glaſs. 


PoLEs of the World, are two. 


Points in the Axis of the /Equator, 
each go Degrees diſtant from its 
Plane; one pointing North, which 


therefore is called ahe North or Arc- 


tic Pole ; the other Southward, which 
therefore 1s called the South, or An- 
tarctic Pole. 
Whether any People live directly 
under the Pole, or not, is a Que- 
ſtion; but Dr. Halley hath proved, 
that the ſolſtitial Day under the 


Pole, is as hot as under the Equi- 


noctial, when the Sun is vertical to 
them, or in their Zenith; becauſe 
for all the 24 Hours of that Day 
under the Pole, the Sun's Beams are 
inclin'd to the Horizon with an An- 
gle of 23 + Degrees: Whereas un- 
der the Equinoctial, tho' he be- 
comes vertical, yet he ſhines no 
more than 12 Hours, and is abſent 
12 Hours. And beſides, for three 
Hours eight Minutes of that 12 


OL 
Hours, he is above the Horizon 
there; but is not ſo much elevated 
as under the Pole. 

Po LES of the Ecliptic, are Points 
in the ſolſtitial Colure 25 Degrees 
and 30 Minutes diſtant from the 
Poles of the World; and thro' 
theſe all Circles of Longitude in 
the Heavens do paſs, as the Hour- 


Circles do thro” the Poles of the - 


quator. | 

PoLLux, a fixed Star in the 
Twins, of the ſecond Magnitude, 
whoſe Longitude is 108 Degrees 
and 47 Minutes, Latitude 6 Degrees 
and 38 Minutes, 

PoLYacousTics, are Inſtru- 
ments contrived to multiply Sounds, 
as Multiplying-Glaſſes or Polyfcopes 
do Images of Objects. 

PoLyYEZDRoON, the ſame with Po- 
lyhedron. * | 

PoLyGcon, a Term in Geometry, 
ſignifying in the general any Figure 
of many Sides and Angles, tho no 
Figure is called by that Name, un- 
lefs it have more than four or five 
Sides, Sf . 

1. Every Polygon may be divided 
into as many Triangles as it hath 
Sides. . 

2. The Angles of any Polygon 
taken together, will make twice as 
many right ones, except four, as 
the Figure hath Sides. | 

3- Every Polygon circumſcribed 
about a Circle, is equal to a rect- 
angled Triangle, one of whoſe Legs 
ſhall be the Radius of the Circle, 
and the other the Perimeter (or Sum 
of all the Sides) of the Polygon. 

If you make a Table, wherein 
the firſt horizontal Row being 1, 
and the ſecond 2 — 1 ; let the third 
ZZ—Z—1 be equal to the Pro- 
duct of the ſecond by & leſs the firſt; 
the fourth 23— zz — 2z+1, equal 
to the Product of the third by x, 
leſs the ſecond, and fo on: And 
then form an Equation, one fide of 


which being nothing, let the m_ 
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be that horizontal Row of Quanti- 
ties in the Table, whoſe Exponent 
is half the Number of Sides of a 
Polygon plus 1: I ſay, the greateſt 


| Root ⁊ of this Equation ſhall termi- 
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For Example, if it be required to 
inſcribe an 
Take the 


four is greater than half ſeven by 
plus 1, and making it equal to no- 
thing, we have 23 —2z2z—22-þ1 ==0, 
and the greateſt Root z of this Equa- 


tion ſhall expreſs the Value of the- 


Chord terminating an Arch, being 


the ſeventh Part of the whole Cir- 


cumference. s | ; 
If the Radius of a Circle be =1, 
and æ be the Length of the Side of 


a regular Polygon inſcribed in that 


Circle, and in general Ai be equal 
to half the Number of Sides of the 
Polygon, which is ſuppoſed to be 


odd; then will o=2 — 22—T — 
n— 13 2 ＋ „ — 22 .—3 + 
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a general Equation for finding the 
dide of a regular Polygon in a Circle; 


eptagon in a Circle: 
4th horizontal Row of 
Quantities in the Table, becauſe 


POL 
nate an Arc, whoſe Chdrd ſhall be 
the Side of a Polygon, whoſe Num- 
ber of Sides are expr: ſſed by the 
firſt upright Row of Numbers. 


A Table for the Inſcription of 
regular Polygons in @ Circle. 
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of which the ſame Number of Terms 

muſt be taken, as there are Units 

in I; what follows being equal 

to : For Example, let 7 be the 

Number of Sides of the Polygon to 
be inſcribed ; then will z==3, and 

ſo z3—22z—22-þ1=9; and the 

greateſt Root x of this Equation 
will be the Length of the Side of 
the Heptagon. 

There are ſeveral other curious 
Theorems relating to the Chords 
and Polygons in Circles to be found 
at the End of the roth Book of the 
Marquis de / Hoſpital's Analytic 
Treatiſe of Conic Sections. 

PoLyGoN ExTERIoOR, in Forti- 
fication, is the Diſtance of one Point 
of a Baſtion from the Point of ano- 
ther, reckon'd all round the Work. 

PoLycown INTERIOR, is the 


Diſtance between the Centres of any h 


two Baſtions, reckoned all round as 
before. | 
PolyYGoNaL NUMBERs, are 
ſuch as are the Sums or Aggregates 
of Series of Numbers in Arithmeti- 
cal Progreſſion, beginning with U- 
nity ; and ſo placed that they re- 


| preſent the Form of a Polygon. 


Thus, 
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po 
are triangular Numbers, becauſe 
they are the Aggregates of a certain 
Number of Points plac'd in the 
Form of Triangles, c. 


6 
are Quadrangular Numbers, Qc. 


If the Side of a Polygonal Num- 


ber be =, and the Number of 

Angles be a, and the firſt Term 

Silz then the Sum of a Series of 
Triangular Numbers will be, 
1332 S-23. 

Triangular — 2 25 — 


| CS 
Of Pentagonal, w 22 - 


Of Hexagonal, 73 

Or Septagonal, _57*+3n*—27: 
6 

213 Tn —2. 
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Of Otogonal, 


PoLYGRaM, is a Geometrical Fi- | 


gure conſiſting of many Lines. 
PoLyntDRous Flu, in 

Geometry, is a Solid contained un- 

der or conſiſting of many Sides; 


which if they are regular Polygons, 


all fimilar and equal, and the Body 
be inſcribable within the Surface of 


a Sphere, tis then call'd a Regular 


Body. See that Word. 
PoLyNomIal, or Multinamial 
Roots, in Mathematicks, are ſuch as 
are compoſed of many Names, Parts, 
or Members; as a+b+a-þe. _ 
 PoLY5scorts, or Multiplying Glaſe 
ſes, are ſuch as repreſent to the Eye 
one Object as many. 
PoLyYsPASTIUM, a Term in Me- 
chanicks, the ſame with the Troch- 
lea or Pulley. 
Poxron, in Fortification, is a 
Bridge made of Two Boats, at ſome 
diſtance one from another, both co- 
ver'd with Planks ; as alſo the in- 


POR. 
ternal Space betwixt them. They 
have Props and Rails on each fide; 
and the whole Structure ought to be 


_ ſolid, as to be. able to tranſport the 


Horſe, together with Cannon and 
Baggage, as well as the Infantry. 

PoxT-VoLanT, or the Fling 
Bridge uſed in Sieges, is made of 
two ſmall Bridges laid one over 
another, and ſo contrived by the 
means of Cords and Pulleys placed 
along the Sides of the Under Bridge, 
that the Upper can be puſh'd for- 
wards till it joins the Place where 
it is to be fix d; but however the 


Whole Length of both theſe Bridges 
muſt not be above four or five Fa- 
thom long, leſt they ſhould break 
with the Weight of the Men. Theſe 
are chiefly uſed to furprize Out- 


works or Poſts that have but narrow 
Moats. YO 

Ports, are ſmall Interſtices, 
Spaces or Vacuities between the Par. 
ticles of Matter that conſtitute every 


Body, or between certain Aggre- 


gates or Combinations of them. 
Mr. Boyle has written a particular 
Eſſay on the Poroſity of Bodies, in 
which he proves, that the moſt ſo- 
lid Bodies that are, have ſome kind 
of Pores: And indeed, if they had 
not, all Bodies would be alike ſpeci- 
fically weighty. 1545 
PoRIME, (Gr. aiprjua) in Geo- 
metry, is a Theorem, or Propoſi- 
tion ſo eaſy to be demonſtrated, that 
tis almoſt ſelf-evident; as, that a 
Chord 1s all of it within the Circle, 
And on the contrary, they call that 
an Aporime, which is ſo difficult as 
ta be almoſt impoſſible to be demon- 
ſtrated; as the ſquaring of any aſ- 
ſign'd Portion of Hippocrates's Lune 
was, till a little while ago. 
PorisME. Proclus and * 
define this Geometrical Term to ſig- 


nify a kind of Theorem, in the 
Form of a Corollary, which is de- 
pendant upon, or deduced from 


ſome other Theorem already demon. 
ſtrated. 


P O R 


ſtrated. And 'tis commonly uſed to 
fgnify ſome general Theorem, 
which is diſcover'd from finding out 
ſome Geometrical Place, or Locus : 
As, for inſtance : If a Man hath 
found out by Algebra, or any other 
Method, how to conſtruct a Local 
Problem; and from that Place ſo 
conſtructed and demonſtrated, hath 
deduc'd ſome general 'Theorem, that 
Theorem is by the Geometrick 
Writers call'd a Pori/me. 
PorisTick METHOD, in Ma- 
thematicks, is that which deter- 
mines when, by what Way, and 
how many different Ways a Problem 
may be reſolved. | 
PoRTCULLICE, Herſe, or Sara- 
zine, in Fortification, ſignifies ſeve- 
ral great Pieces of Wood laid or 
join'd acroſs one another like an 
Harſon, and at the Bottom it is 
inted at the End of each Bar with 
Frog theſe formerly uſed to hang 
over the Gate-ways of fortify'd 
Places, to be ready to let down in 
caſe of a Surprize, when the Enemy 
ſhould come ſo ſoon, as that there 
is no Time to ſhut up the Gates: 
But now a-days the Orgues are more 
generally uſed, as being found to be 
much better. See Orgues. 
PorTico, in Architecture, i 
kind of Gallery raiſed upon Arches, 
where People walk under Shelter, 
It has ſometimes a Soffit or _— 
but is more commonly yaulted. 
Though the word Portico be de- 
nv'd from Port or Gate, yet do we 
call the whole Diſpoſition of the Co- 
lumns in the Gallery by this Name. 
The moſt celebrated Portico's of An- 
tiquity were thoſe of the Temple of 
Solomon, that of Athens built for the 
People to divert themſelves in, and 
where the Philoſophers held their 
Converſation, that which occaſion'd 
the Diſciples of Zeno to be call'd 
Stocks from the Greek Stoa, a Porti- 
co: That magnificent one of Pom- 
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bey at Rome, and that of St. Peter's 


Palace in the Vatican. | 
Pos1T1oN, or StTE, is an Af- 
fection of Place, and expreſſes the 
Manner of any Body's being in a 
Place: This therefore is not Place, 
nor indeed hath it any Quantity ; as 
Sir aac Newton well obſerves -in 
Princip. Mathem. p. 1. 
Pos1T10N,or the Rule of Poſition, 
otherwiſe called the Rule of Falſhood, 


is a Rule in Arithmetick, wherein 


any Number is taken to work the 
Queſtion by, inſtead of the Number 
ſought ; and ſo by the Error or Er- 
rors found, we find the Number re- 
quired, | 

This Rule of falſe Poſition is of 
two Kinds, vi Single and Double. 

PosiTion SINGLE, is when 
there happens inthe Propoſition ſome 
Partition of Numbers into Parts pro- 
portional, and then at one Opera- 
tion the Queſtion may be reſolved 
by this Rule: 

Imagine a Number at pleaſure, 
and work therewith according to 


the Tenor of the Queſtion; as if it 


were the true Number ; and what 
Proportion there is between the falſe 
Concluſion, and the falſe Poſition ; 
ſuch Proportion hath the given 
Number to the Number ſought : 
Therefore the Number found by Ar- 
gumentation ſhall be the firſt Term 
of the Rule of Three, and the Num- 
ber ſuppoſed ſhall be the ſecond 
Term, and the given Number ſhall 
be the third Term. | 

PostTIon DouBLE, is when 
there can be no Partition in the Num- 
bers to make a Proportion: There- 
fore, you muſt make a Suppoſition 
twice, proceeding therein according 


to the Jenor of the Queſtion; and if 


either of the ſuppoſed Numbers hap- 


pens to ſolve the Propoſition, the 
Work is done; but if not, obſerve 


the Errors, and whether they be 
greater or leſſer than the Reſolution 
requireth; 


| 

: 

l » 

1:8 
1 

mk 


POW 
ireth ; and mark the Errors ac- 
cordingly, with the Signs ＋ or —. 

Then multiply contrariwiſe the 
one Poſition by the other Error ; 
and if the Errors be both too great, 
or both too little, ſubſtra& the one 
Product from the other, and the one 
Error from the other, and divide 
the Difference of the Products by 
the Difference of the Errors. 
But, if the Errors be unlike, as 
the one , and the other —, add 
the Products, and divide the Sum 
thereof by the Sum of the Errors 
added together: For the Proportion 
of the Errors, is the ſame with the 
Proportion of the Exceſſes or De- 
fects of the Numbers ſuppoſed, to 
the Numbers ſought. 

PosiTivE QUANTITIES, in Al- 
gebra, are ſuch as are of a real and 
affirmative Nature, and either have, 
or are ſuppoſed to have the afhr- 
mative or poſitive Sign - before 
them, and *tis always uſed in oppo- 
fition to the negative Quantities, 
which are defective, and have this 
Sign — before them. | 

Sofas; in Fortification, is a 
Falſe-Door uſually made in the An- 

gle of the Flank, and of the Curtain, 
or near theOrillon, for private Sallies. 

Pos ricuu, is the Poſtern-Gate, 
or Back-Door of any Fabric. 

PosTULaTEs, or DeMaNDs, in 
Mathematics, &c. are ſuch eaſy 
and ſelf-evident Suppoſitions, as need 
no Explication or Illuſtration to 
render them intelligible. As, 

That a Right Line may be drawn 
from one Point to another. That 
a Circle may be deſcribed on any 
h. given, of any Magnitude, 

c. 
Por ANs, or Por E NOE, a Part of 
a Watch; ſee under Ba/lance. 

PowERs, in Algebra, are Num- 
bers ariſing from the Squaring or 
Multiplication of avy Number or 
Quantity by it ſelf, and then that 
Product by the Root or firſi Num- 


are their Squares, Cubes, 


PRE 
ber again; and this third Produ8 
by the Root again; and ſo on 44 
inſinitum; as 2, 4, 8, 16, 32, 64, 
128, 256, c. Where 2 is called 
the Root or firſt Power, 4 is its 
Square or ſecond Power, 8 is its 
Cube or third Power, 16 its Biqua- 
drate or fourth Power, &c. And 
theſe Powers in Letters or Species, 
are expreſſed by repeating the Root 
as often as the Index of the Power 
expreſſes; thus, a is the Root or 
firſt Power, aa the Square or fe. 
cond Power, aa a the Cube, à aaa 
the Biquadrate or fourth Power, 
And to avoid the tediquſneſs of re- 
peating the Root ſo often when the 
Powers are high, we only put down 
the Root with the Index of the 
Power over it, thus; 29, that is the 
ninth Power of a; 6˙, 5%, are 
the ſixteenth and the ninety fourth 
Powers of . 
POW RR of an HyPERBOLA, is 
the 16th Part of the Square of the 
conjugate Axis, or the 4 Part of 
the Square of the ſemi-conjugate 
Axis; or it is equal to a Rectangle 
under the + of the tranſverſe Axis, 
and + Part of the Sum of the tranſ- 
verſe Axis, and Parameter. 
 PowERSof Lines, or Quantities, 

c. or 0- 
ther Multiplications of the Parts 
into the whole, or of one Part into 
another. Fo 

PRACTICE, in Arithmetic, is a 
Rule which expeditiouſly and com- 
modiouſly anſwers Queſtions in the 
Rule of Three, when the firſt Term 
is 1, or Unity; and 'tis fo called 
from its Readineſs in the Practice 
of Trade and Merchandize. 

PrECESS1ON of the Equinox. Be- 


cauſe in reality the Axis of the 


Earth doth a little vary from ſuch - 
an exact Paralleliſm, and doth not 
point always preciſely to the ſame 
Star, when it is in the ſame place; 
hence it happens that the Equinoc- 


tial Points, or the common Inter- 
3 ſection 


PRI 


ſeQion of the Equator and Ecliptic, 


do retrocede or move backward 
from Eaſt to Weſt, about 50 Seconds 
each Year; and this Motion back- 
wards is by ſome called the Rece/- 


fon of the Equinox, by others the 


Retroceſſion; and the advancing of 
the Equinoxes forward by this 
means is called the Preceſſian of 
them. 

P&ELVUDE, in Muſic, ſignifies any 
Flouriſh that is introductory to Mu- 
fic, which is to follow after. 

PRIEST's CAP, a Term in For- 
tiication. See Bonnet a Pretre. 

Pxicx. To prick the Chart or 
Plot at Sea, ſignifies to make a Point 
in their Chart whereabout the Ship 
is now, or is to be at ſuch a time, 
in order to find the Courſe they are 
to ſteer, Tc. . 4 4 

Primary PLANETS, are thoſe 
{ix that revolve about the Sun, vix. 
Mercury, Venus, the Earth, Mars, 
7 and Saturn. 

RIME FIGURE, is that which 
cannot be divided into any other 
Figures more ſimple than itſelf ; as 
a Triangle in Planes, the Pyramid 
in Solids : For all Planes are made 


of the firſt, and all Bodies or Solids 


compounded of the ſecond. 

Prime NUMBERS, in Arithme- 
tic, are thoſe made only by Addi- 
tion, or the Collection of Units, 
and not by Multiplication: So an 
Unit only can meaſure them; as 
2, 3, 4, 5, Cc. and is by ſome cal- 
led a ſimple, and by others an un- 
compound Number. 

_ CRIME VERTICALS, or Direct, 
Erect, North, or South Dials, are 


thoſe whoſe Planes lie parallel to the - 


prime vertical Circle, which is that 
Circle perpendicular to the Horizon, 
and pailing thro' the Eaſt and Weſt 
Points of it. 

PRIMINxOG- Io, is a ſmall ſharp 
Iron which is thruſt into the Touch- 
hole of a great Gan, and pierces 
into the Cartridge that holds the 


PRI 


Powder or Touch-Powder to fire off 
the Piece: 

PRIMU MoB1LE, in the Pzo/e- 
maic Aſtronomy, is ſuppoſed to be a 
vaſt Sphere, whoſe Centre is that of 
the World, and in compariſon of 
which the Earth is but a Point : 
This they will have to contain all 
other Spheres within it, and to give 
motion to them, turning itſelf and 
all of them quite round in twenty- 
four Hours. | 

PRINxCITAL Ray, in Perſpec- 
tive, is the perpendicular one which 
goes from the Spectator's Eye to the 
vertical Plane, or the Picture. And 
the Point where this Ray falls on 
2 Picture, is called from hence, 

e 

Princieat Point, and is that 
Point of the Picture wherein a Ray 
drawn perpendicular to it, cuts it. 

PRISMu, is a ſolid Figure, con- 
tained under ſeveral Planes, whoſe 


Baſes are Polygons, equal, parallel, 


and alike ſituated. 

1. Priſm in Optics, is a Glaſs 
bounded with two equal and paral- 
lel triangular Ends, and three plane 
and well poliſhed Sides, which meet 
in three parallel Lines, runni 
from the three Angles of one End. 
to thoſe of the other, and is uſed 
in Optics to make many noble and 
curious Experiments about Light 
and Colours: For the Rays of the 
Sun falling upon it at a certain An- 
gle, do tranſmit thro' it a Spectrum 
or Appearance, coloured like the 
Iris or Rainbow in the Heavens. 

2. The Surface of a right Priſm, 
is equal to a Parallelogram of the 
ſame Height, having for its Baſe a 
right Line equal to the Periphery of 
the Priſm. 

3. All Priſms are to one another 
in a Ratio compounded of their 
Baſes and ty e 

4. All like Priſms are to one an- 
other in the triplicate Ratio of 
their anſwerable Sides. 
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g. A Priſm is the triple of a Py- 
ramid of the ſame Baſe and Height. 

Pr1sMOID, is a ſolid Figure, 
contained under ſeveral Planes whoſe 
Baſes are rectangular Parallelograms 
parallel and alike fituate. 

PROBLEM, is a Propoſition which 

relates to Practice; or which pro- 

poſes ſomething to be done: As to 

make a Circle paſs through three 

12 Points not lying in a right 
ine, Sc. 

Propuce, a Term in Geometry, 
ſignify ing to continue a right Line, 
or draw it out farther, till it has 
* aſſigned Length. | 

RODUCT, is the Quantity ariſ- 
ing from, or produced by the Mul- 


tiplication of two or more Numbers, 


Lines, &c. into one another ; thus, 
if 6 be multiplied by 8, the Product 
is 48; In Lines, 'tis always, (and 
ſometimes in Numbers,) called the 
Rectangle between the two Lines 


that are multiplied one by another. 


See Rectangle. 

PRO PILE, in Architecture, is the 
Contour or Out- line of any Member, 
as that of the Baſe, Cornice, or the 
like. Or it is more properly a Pro- 
ſpect of any Place, City, or Piece of 
ane, viewed ſide- ways, and 
expreſſed according to the Rules of 
Perſpective. 

ROGRESSION ARITHMETI- 
CAL. See Arithmetical Progreſſion. 
PROGRESSION GGEOMETRICAL, 


or Geometrical Proportion continued, 


is when Numbers, or other Quan- 
tities, proceed by equal Proportion 
or Ratio's, (properly called,) that 
is, according to one common Ra- 
tio whether increaſing or decreaſing. 
As, 

8 24; $, 16, 32, 64, Ec. 

2. If there are never ſo many 
continual Proportionals, the Product 
of any two Extremes is equal to the 
Product of any two Means that are 
equally diſtant from the Extremes, 
as alſo to the Square of the Mean, 


PRO 


or middle Term, if the Number of 


the Terms be odd. 

3. If the firſt and laſt Terms, and 
the Ratio in any Geometrical Pro- 
greſſion be given, and the Sum of 
all the Terms be required, multiply 
the ſecond and laſt Terms together, 
and from the Product ſubſtract the 
Square of the firſt Term; and then 
divide the Remainder by the Diffe- 
rence between the firſt and ſecond 
Term, and the Quotient will be the 
Sum of all the Terms. 

4. Any infinite Series of Fractions 
decreaſing according to the Propor- 
tion of the Denominator of the laſt 
Term, and having a common Nu- 
merator leſs by an Unit than the 
Denominator of the laſt Term, is 
equal to Unity. : | 

ProJECTILEs, are ſuch Bodies 
as being put into a violent Motion 
by any great Force, are then caſt 
off or let go from the Place where 


they received their Quantity of Mo- 


tion, and do afterwards move at a 
diftance from it; as a Stone thrown 
out of one's Hand by a Sling, an 
Arrow from a Bow, a Bullet from 
a Gun, &c. 

1. The Line of Motion which a 
Body projected deſcribes, abſtracting 
from the Reſiſtance of the Medium, 
is, as hath been proved by Gallileus, 
and many others, and particularly 
by Sir Jaac Newton, Prop. 4. Cor.1. 
of his Second Book, the Curve of a 
Parabola, which Line is alſo deſcrib- 
ed by every deſcending Body. He 
ſhews alſo, that if the Line of Di- 
rection of the projectile Motion of 
any Body, the Degree of its Velo- 
city, and at the Beginning, the Re- 
ſiſtance of the Medium being given, 
the Curve which it will deſcribe may 
be diſcovered, and vice verſa. He 


ſaith alſo in Scho/. Prop. X. Lib. 2. 


that the Line which a Projectile de- 
ſcribes in a Medium unitormly re- 
ſiting the Motion, rather approaches 


to an Hyperbola than a Parabola. 
; 2. The 


* 


FO 

2. The horizontal Diftances of 
Pprojections made with the ſame Ve- 
locity at ſeveral Elevations of the 
Line of Direction, are as the Sines 
of the double Angles of Elevation. 

3. The Velocities of Projectiles, 
in the ſeveral Points of a Curve, are 
as the Lengths of the Tangents to 
the Parabola in thoſe Points, inter- 
cepted between any two Diameters : 
And theſe again are as the Secants 
of the Angles, which thoſe Tangents 
continued make with the horizontal 
Line. | 

4. If AG K be a Curve of the 
hyperbolic kind, one of whoſe A- 
ſymptotes is NX, perpendicular to 
the Horizon A K, and the other 


| IX inclin'd to the ſame, where VG 


is reciprocally as DN” whoſe Index 
is n: This Curve will nearer repre- 
ſent the Path of a ProjeRile thrown 


in the Direction AH in our Air, 


| AX 
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(which may be taken as a uniform 
Medium, reſiſting Bodies as the 
Squares of their Velocities,) than a 
Parabola which is only defcrib'd by 
a ProjeQile, where there is no Me- 
dium reſiſting its Motion. Sir 1/aac 
N-Wton, in the ſecond Book of his 
Principia, ſays indeed, That theſe 
Hyperbola's are not accurately the 
Curves that a Projectile makes in 
the Air for the true ones are Curves 
which about the Vertex are more 
diſtant from the Aſymptotes, and in 
thoſe Parts remote from the Axis 


= 

PRO 
approach nearer to the Aſymptotes 
than theſe Hyperbola's ; but in Prac- 
tice theſe Hyperbola's may be uſed 
inſtead of thoſe more compounded 
ones. And if a Body be projected 
from the Place A, accqrding to the 
right Line AH, and AI be drawn 
parallel to the Aſymptote NX, and 
GT is a Tangent to the Curve, (in 
the Vertex :) Then the Denſity of 
the Medium in A will be recipro- 
cally as the Tangent AH, which if 
it had been a ſtanding Quantity, 
the Medium would have had a gi- 
ven Denſity as our Air may be ſaid 
to have, ſo far as Projectiles can 
move in it, and the Body's Velocity 


wit he wv 8 4 and . 


ſtance thence to Gravity, as AH to 
221 422 
„ AI. 


The Doctrine of Projectiles, when 
Parabolas, is very bricfly and ele- 
gantly handled by Mr. Cotes, at the 
End of his Works. So it is alſo in 
the French Memoirs of the Royal 
Academy at Paris, for the Year 
1731, or thereabouts, 

PROJECTION of the Sphere in 
plano, is a true geometrical Delinea- 
tion of the Circles of the Sphere, or 
any aſſigned Parts of them, upon 
the Plane of ſome one Circle ; as 
on the Horizon, Meridian, Equator, 
Tropic, c. : 

The Projection of the Sphere is 
handicd by Clawias, in his Treatiſe 
of the Aftrolabe. Likewiſe very e- 
legantly by Agulonius, in his Optics. 
See alſo Taquet, in his Optics, Witty, 
Haines's Trigonametry, Harris's Tri- 
gonometry, c. . 

PrRojJECTION (MonsTROVs) of 


an Image, in perſpective, is the De- 


formation of an Image on a Plane, 
or the Superficies of ſome Body, 
which ſeen at a certain Diſtance 
will appear formous. | 
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Tf it be required to delineate a 
monſtrous Projection on a Plane, 


proceed thus : 


1. Make a Square ABCD (called 
the Craticular Prototype) of a Big- 


D C 
AJ 
2 
0) * N 
e 
, 
, 
| a You; 
A * 


neſs at pleaſure, and divide the Sid 


AB into a Number of equal Parts, 
that ſo the ſaid Square may be di- 


Pa. 0 


vided into a Number of Areola's, or 
lefler Squares. 

2. In this Square let the Image, 
to be repreſented deformed, 
drawn. ; | 
3. Draw the Line ab == AB, and 
divide it into the ſame Number of 
equal Parts, as the Side of the Pre. 
totype AB is divided into. 

4. In E, the middle thereof, ered 
the Perpendicular EV, ſo much the 
longer, as the Deformation of the 
Image is to be greater, 

5 Draw VS ar to EV, 
ſo much the leſs in Length, as you 
would have the Image appear more 
deformed. - 

6. From each Point of Diviſion 
draw ſtraight Lines to V, and join 
the Points a and 8, as alſo the Right 
Line a8. 5 

7. Thro' the Points #, e, F, g, 
draw Right Lines parallel to 4 
Then will a 5c 4, be the Space that 
the monſtrous Projection is to be deli- 
neated in, called the Craticular Ec 
Lype. | 

8. In every Areola, or ſmall Tia. 
pezium of this Space a bed; let 
there be drawn what appear deli 


neated in the correſpondent Areola 


of the Square ABCD, and by thi 
means you will obtain a deform'd 
Image, which will appear formou: 
to an Eye diſtant from it by the 
Length FV, and raiſed above it 
the Height VS. 

9. It will be very diverting to 
manage it ſo, that the deformed J- 
mage does not repreſent a mere 
Chaos ; but ſome other Image dit- 
ferent from it, which by this con. 


trivance ſhall be deformed. As! 


have ſeen a River with Soldiers, 
Waggons, &c. marching along the 
fide of it, ſo drawn, that when it i; 
looked at by an Eye in the Point 8, 
appears to be the ſatyrical Face of 
a Man. 


10. An Ima may be deformed 


mechanically, if you place the Image. 
; having 


| concentric Circles. 


N 

baving little Holes here and there 
made in it with a Needle or Pin, 
againſt a Candle or Lamp, and ob- 
ſerve where the Rays going thro' 
theſe little Holes fall on a Plane, or 
Curve-Superficies ; for they will 
give the correſpondent Points of the 
Image deformed, by which means 
the Deformation may be com- 
pleated. 


To draw the Deformation of an V. 
mage upon the Convex-Surface of 
a Cone. 


From the laſt Problem it is ma- 
nifeſt enough, that all that is to be 
done here. is to make the Craticular 
Echpe in the Superficies of the Cone, 
which ſhall appear to an Eye duly 
placed over the Vertex of it, equal to 
the Craticular Prototype. Therefore, 

1. Let the Baſe ABCD of the 


| Cone, (Fig. 1.) be divided by Dia- 
meters into any Number of equal 
Parts; that is, let the Periphery be 
| thus divided. 


C 


D | 
2. Likewiſe let ſome one Radius 
| be divided into equal Parts, and 
E thro' each Point of Diviſion draw 


And thus ſhall 
the Cr aticular Prototype be made. 
3. With the double of the Dia- 


| ameter AB, as a Radius, deſcribe 


the Quadrant EFG, (Fg. 2.) ſo that 


| the Arch E G may be equal to the 
whole Peri phery; then this Quadrant 


I. . 
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folded rightly up, will form the Su- 
perficies of a Cone, whoſe Baſe is 
the Circle ABCD. | 

4. Divide the Arch EG into the 
ſame Number of equal Parts, as the 
Craticular Prototype is divided into, 
and draw Radii from each of the 
Points of Diviſion. 

5. Produce G F to I, fo that FI 


=FG, and from the Centre T, 


with the Radius I F, draw the Qua- 
drant FK H, and from I to E draw 
the Right Line IE. 

6. Divide the Arch K F into the 
ſame Number of equal Parts, as the 
Radius of the Craticular Prototype 
is divided into, and draw Radii thro? 
each of the Points of Diviſion from 
the Centre I, meeting EF in 1, 2, 
3. Oe. | 
7. Finally, from the Centre F 
with the Radii, FI, Fz, Fz, Sc. 
deſcribe concentric Arches, Thus 
will you have the Craticular Ec- 
!ype, whereof each Areola will ap- 
pear equal to one another. 

8. Therefore, if what is delineat- 
ed in every Areola of the Craticular 
Prototype be transferred into the A- 
reola's of the Craticular Epe, the 
Image will be deformed ; but the 
Eye being duly raifed over the Ver- 
tex of the Cone, will perceive it 
formous. | 

9. If the Chords of the Quadrants 
be drawn into the Craticular Proto- 
type, and Chords of their fourth 
Part in the Craticular £4ype, all 
things elſe remaining the ſame ; you 
will have the Craticular Etype in a 
quadrangular Pyramid. And from 
hence you may learn how to deform 
an Image in any other Pyramid, 


Whoſe Baſe is any regular Polygon. 


10. Becauſe the Eye will be more 
deceived, if from contiguous Objects 
it cannot judge of the Diſtance of 
the Parts of the deformed Image: 
Therefore, theſe kind of deformed 
Images muſt be looked at thro' a 
ſmall Hole. 

Ee 2 To 
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Jo delineate a Figure in an horizontal 
Plane, which ſhall appear by Re- 
flexion on a Cylindrical „ 

fanding on that Plane, like a 
Square divided into many little 
Square Areola's. 


t. About EB (Fig. 2.) the Dia- 
meter of the Cylindrical Speculum, 
deſcribe a Circle equal to the Baſe 
of the Cylinder. | 

2. Take the Point O under the 
Eye, and draw the Tangents O E, 
OB; becauſe no Ray reffected from 
the Speculum beyond them, will fall 
upon the Eye. Likewiſe the Right 
Lines OB, O E, may be ſo drawn, 


1 | | Fig. t. | 

\ | to the Side of the Square appearing 

8 in the Speculum, and divide the I 

1 5 « | 
| 


as to cut the Circle; ſince what are 
perceived-by the Tangents, will not 
be diſtin enough. 

3. * the Points of Contact, or 
Interſection E, B, by a ſtraight Line 
- 5 NES be taken for the 
ide of the Square appearing in the HF HT TG | 
Speculum : 8 2 0 ap- * as M 
pears in a Cylindrical Speculum be- ſame into the ſame Number of equal 

| — the Centre and the Super- Parts, 2 that Side is divided into. 
TY cles : | 8. Thro' every-Point of Diviſion 
S 4. Divide EB into any Number 1, 2, 3, c. mat the Right Lines 
of equal Parts; and from every of P. I, P. II, P. III, c. 
the Points of Diviſion, 1, 2,3, Fc. 9. From L to 1, 2, 3, &c. 
draw Right Lines Oi, Oz, 03, fc. transfer the Right Lines Li, I, 
to the Point O under the Eye. Lz, Ce. equal. to QI, QI, 
5. Let the Radii OH, OI, be QIII, e. 
reflected to the Points F, G, &c, 10. After the ſame manner, let the 
that is, let HF, IG, be the Re- Lines HF, IG, Sc. be divided; 
flexions of Or, Oz, Tc. and thro' the Points of. Diviſion of 
6. Upon the indefinite Right Line the ſame Order draw Curves: Or, 
MQ, (Fg. 3.) raiſe the Perpendi- ſince there is no need of very great 
cular MP, equal in Length to the Accuracy in theſe caſes, draw cir- 
Height of the Eye. cular Arches thro* three Points, 2s 
7. From M to Q transfer the is done in the Figure. 
Line OH, and at Q raiſe the Per- I ſay the Figure ST F GA, be- 
pendicular Q R, which let be equal ing ere&ed upon the Circle Acbi 
| | 1 W 
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will appear in the Cylindrical Spe- 
culum, as a Square divided into ſe- 
veral equal ſquare Areola's. Whence, 
if a Square be made, whoſe Side is 
equal to QR, and the ſame be di- 
vided into equal Areola's, and in 
the ſame be painted any Image, and 
then what is in every Areola of it 
be transferred in the correſpondent 
Areola's of the deformed Square, 
that deformed Image will by Re- 
flexion appear formous in the Cy- 
lindrical Speculum. 


To delineate a deformed Figure upon 
an horizontal Plane, that fall 
appear formous by the Reflexion of 
a Conical Speculum ts an Eye over 
the Vertex, 


1. The Image to be deformed 
muſt be delineated in a Circle, equal 
to the Baſe of the Conical Specu- 
lum, and the Periphery muſt be 


a Ade 
ar 
. 
| 2 / 


divided into equal Parts by the Dia- 
| meters, ad, be, / Wc. and the 

Radii O6, Oc, Od, &c. (Hg. 1.) into 
| equal Parts O a, I. 2, 2.3, &c. by 
| Concentric Circles. 

2. To get the Points I, II, III, 
Sc. in the Plane that the Cone's 
| Baſe ſtands upon, which are ſeen. by 
refleted Rays within the Speculum 
at the Points, 1, 2, 3, &c. make 
| (Fig.2) a right-angled Triangle, 
| AOE, whoſe Baſe OE is equal to 

the Radius of the Speculum, and 
Altitude AO equal to the Height 
of the Speculum, that is equal to 


| 72 , | 
* 


590 ( 
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its Axis. And in AO produced 
oſs AB equal to the Height of the 
__ 
3. To every of the Points 1, 2, 3, 
Sc. of Diviſion from the Point B, 
wherein the Eye is ſuppoſed, draw 
the Right Lines, B1, Ba, Bz, Cc. 


Fig. 2. 0 
\ A 
A 
A 
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4. Becauſe theſe are the reflected 
Rays by which the Points 1, 2, 3, 
e. are ſeen, and AE is the Inter- 
ſection of the Plane of Reflexion and 
the Speculum, make the Angles 
IDE, II, CE, equal to the Angles 
B DA, BCA, Cc. then ſhall D.I 
C. II, &c. be the Rays of Incidence 


Conſequently I. II, &c. the radiat- 


ing Points which are ſeen by Refle- 


xion, in 1, 2, 3, &c. | 
5. Therefore produce the Radii 
Oa, Ob, Oc, &c. in the Craticular 


Prototype, and transfer in them the 


Diviſions O. I, O. II, O. III, &c, 
And laſtly draw Concentric Circles 
from the Point O, and thus will 
you have the Craticular Echpe. 

6. Therefore if in every of its 
Areola's you depi& what you find 
in the correſpondent Areola's of the 
Craticular Prototype, you will have 


a deformed Figure, which will ap- 
pear formous by Reflexion toan Eye 


duly placed over the Vertex of the 
Cone. 


To delineate a deformed Image upon a 


Plane, that ſhall appear formous 
by Reflexion to an Eye, placed over 


the Vertex of aPyramidal Speculum. 


For Example. Let it be required 
to delineate a deformed Image, which 
will appear formous by the Reflexi- 


on of a quadrangular Pyramid. 


Ee 3 1. In 
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1. In this caſe, the Image to be 


deformed, is to be delineated into 
the Square AB CD, equal to the 
Baſe of the Speculum, whoſe Peri- 
meter muſt be divided into equal 
Parts by Diagonals, from the Cen- 
tre E; and alſo by Right Lines, biſ- 


"A. B 
L 

| | 
D 0 


ſefing the Sides AB, BC, Ce. 
Moreover. the Lines E L, E B, muſt 
be divided into any Number of e- 
qual Parts; ſo that Lines drawn 
thro* the Points of Diviſion, which 
are parallel to the Sides of the Baſe, 
may include the Craticular Proto- 
type. 

= Now, fince the Section of the 
Speculum thro* the Axis, and the 
Right Line EL drawn in the Baſe, 
is a 5 Triangle; and e- 
very Point of Diviſion of the Crati- 


cular Prototype, is in the reflexed 
Ray, after the very ſame manner 
as in the laſt Problem are found 
the Points I, II, III, Sc. of the 
Axis LE, of the Triangle BEC, 


HH 


to be reflected: Which being given, 
the Triangle itſelf may be made. 

3. Laſtly, What elſe is to be done, 
muſt be proceeded with, as in the 
laſt Problem. 


PRO 


Note, Deformed Images, that are 
made by means of pyramidal Spe- 
culums, are more diverting than 
thoſe made by others. Becauſe the 
Parts of the deformed Image being 
disjoined, any others may be painted 
between them, forming one and the 
ſame continuous thing with them 
without the Speculum, which in the 
Speculum will not be ſeen. 

PrRoJjJECTURE, in Architecture, 
ſignifies the Prominency or Emboſſ- 
ment, which the Mouldings, and o- 
ther Members have, beyond the 
naked Wall; and is always in pro- 
portion to its Height. The word 
is alſo applied to Galleries, Balco- 
nies,” c. which jet beyond the 
Face of the Wall. 

PaoLATE SPHEROID, is a Solid 
produced by the Revolution of a Se- 
mi-Ellipſis about its longer Diame- 
ter or Axis; but if a Solid be form- 
ed by the Revolution of a Semi-E]- 
lipſis about its ſhorter Diameter, it 
is then called an Ob/ate Spheroid : 
And of this Figare is the Earth we 
inhabit, and perhaps all the Planets 
are ſo too, having their Equatorial 
Diameters longer than their Polar. 

PROMON TORX, is an Fill or 
high Land running out into the Sea, 
the Extremity of which towards the 
Sea, is uſually called a Cape, or 


-. Headland. 


PROPORTION, is an Equality of 
Ratio's. | 

1. Magnitudes are ſaid to have 
Proportion to each other, which 
being multiplied can exceed one an- 


other. ä 


2. Magnitudes are ſaid to be in 
the ſame Ratio, the firſt to the ſe 
cond, and the third to the fourth, 
when the Equimultiples of the firſt 
and third, compared with the Equi - 
multiples of the ſecond and fourth, 
according to any Multiplication 
whatſoever, are either both toge- 
ther greater, equal, or leſs, than 
the Equimultiples of the 17 

ourtn, 
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fourth, if thoſe be taken that an- 
ſwer each other. 

That is, if there be four Magni- 
tudes, and you take any Equimul- 
tiples of the firſt and third, and alſo 
any Equimultiples of the ſecond and 
fourth : And if the Multiple of the 
firſt be greater than the Multiple of 
the ſecond, and alſo the Multiple of 
the third greater than the Multiple of 


the fourth: Or, if the Multiple of the 


firſt be equal to the Multiple of the 
ſecond; and alſo the Multiple of the 
third equal to the Multiple of the 
fourth : Or, laſtly, if the Multiple of 
the firſt be leſs than the Multiple of 
the ſecond ; and alſo that of the 
third leſs than that of the fourth; 
and theſe things happen according 


to every Multiplication whatſoever ; 


then the four Magnitudes are in the 
ſame Ratio, the firſt to the ſecond, 
as the third to the fourth. 

Expounders uſually lay down 
here that Definition which Euclid 
has given for Numbers only, in his 
ſeventh, Book, wiz. That 

Magnitudes are ſaid to be Pro- 
portionals,when the firſt 1s the ſame 
Equimultiple of the ſecond, as the 
third is of the fourth, or the ſame 
Part or Parts. ; 

But this Definition appertains on- 
ly to Numbers and commenſurable 
Quantities ; and fo ſince it is not u- 
niverſal, Euclid did well to reject it 
in his 5th Element, which treats of 
the Properties of all Proportionals ; 
and to ſubſtitute another general 
one, agreeing to all kinds of Magnt- 
tudes. In the mean time, Expoun- 
ders very much endeavour to de- 
monſtrate the Definition here laid 
down by Euclid, by the uſual re- 
ceived Definition of Proportional 
Numbers; but this much eafier 
flows from that, than that from this. 

1. It there are four. Quantities 
proportional, as a, ea, b, eb, then 
they will be alſo proportional. 

1. Irverſly, ea: 4: : eb: b. 


) | X 
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. Alternately, a: 6 :: ea : eb. 
. Compoundedly, 


a tea: ea 


A UN 
Q 
a 
Z 
S 
85 
T: 
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E 
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. Dioidedy, 
a—ta : gn 2: b—eb 0 ch. 
a : b. 
6. By a Hyllepſit, 


a: ea :; b : eas. 
7. By a Dialepſis, 2 
a : ca :: a—b : ea—th. 


2. If in two Rows of Proportio- 
nals a:ea::b: eb, and ea: oa :: 
eb: ob; then by ordinate Proportion 
of Equality, a: o:: b: ob, But if 
they are diſorderly placed, wiz. oa: 
ea :: 06: eb; and ea: a:: cob: o: 
then a: a:: eb: eb, If there 
are two Rows of Proportionals : 
an :: n e: i:: 1:1 . then 
ſhall axc: eaxoc::bxd: eb c od. 
All theſe are manifeſt by comparin 
the Rectangles of the Means ms 
Extremes, or by dividing the Con- 
ſequents by their Antecedents. 

PROPORTIONALSCALES, ſome- 
times alſo called Logarithmetical, are 
only the artificial Numbers or Lo- 
en placed on Lines, for the 

aſe and Advantage of multiplying, 
dividing, extracting Roots, &c. by 
the means of Compaſſes, or by 
Numbers, as they are called by Mr. 
Gunter ; but made ſingle, double, 
triple, or quadruple ; beyond which 
they ſeldom go. 

PRoPORTIONAL Spiral Lines, 
See Spiral Lines. 

PRrRosTAPHERESTs, in Aſtrono- 
my, is the ſame with the Equation 


of the Orbit, or ſimply the Equa- 


tion; and is the Difference between 
the true and mean Motion of a Pla- 
net. The Angle alſo made by the 
Lines of the Planets mean and true 
Motion, is called the Proflapherefie. 
PrRoTRACTInG-Pin, is a fine 
Needle faſtned in a Piece of Wood, 
Ivory, Sc. uſed to prick off any 
Degrees and Minutes from the Pro- 
tractor. | 


Ee 4 Pro- 


ETO©O. 


PrROTRACTOR, is an Inſtrument 
uſed in Surveying : It is commonly 
made of a well-poliſhed thin Piece 
of Braſs, and conſiſteth of a Semi- 
Circle divided into Degrees, and a 
Parallelogram with Scales upon it, 
and may be of any bigneſs de- 
fired, 8 

Its Uſe is chiefly to lay down an 
Angle of any aſſigned Quantity of 
Degrees: Or, an Angle being pro- 
tracted, to ſind the Quantity of De- 
grees it contains readily ; which is 
of great uſe in plotting, and mak- 
ing of Draughts, &c. 

PsgUposTELLA, in Aſtronomy, 
ſignifies any kind of Comet or Phæ- 
nomenon newly appearing in the 
Heavens like a Star, | 

PTOLEMAIC Syſtem of the Hea- 
went, was that invented by Ptolemy ; 
in which he ſuppoſes the Earth im- 
moveable any way in the Centre of 
the Univerſe, round about which 
the Moon firſt moves in a Circle ; 
next her Mercury, then Venus: A- 
bove which moves the Sun, then 
Mars; above him Jupiter, and laſt 
of all Saturn, all in the Zodiac 
from Weſt to Eaſt. Above Saturn 


he places the Sphere of the fixed 


Stars, which he ſuppoſes to move 
flowly alſo, from Eaſt to Weſt, on 
the Poles of the Ecliptic. While 
the fixed Stars themſelves, and all 
the Planets, move from Eaſt to Weſt 
on the Poles of the Equator, in the 
Space of a natural Day or twenty- 
four Hours. This vulgar Syſtem of 
Aſtronomy, (in which I omit to 
mention the Epicycles and Defe- 
rents, Oc. with which they endea- 
voured to ſolve the Phznomena 
which did almoſt all of them con- 
tradift this Scheme) was plainly o- 
verturned and refuted as ſoon as e- 
ver the Uſe of the Teleſcope ac- 
quainted us with the Phaſes of Venus 
and Mercury; for from thence it 
was apparent, that their Orbits in- 
cluded the Sun, and therefore by 


P U L. 

degrees it came to be quite dif. 
uſed. N 

Pu l. L E, is a little Wheel move. 
able about its Axis, over which 
goes a Drawing- Rope. 

1. In ſeveral caſes where the Axis 
in Peritrochio cannot conveniently 
be applied, Pulleys muſt be made 


uſe of to raiſe Weights: A Machine 


made by combining ſeveral of them, 


lies in a little compaſs, and is eaſi- 


ly carried about, if the Weight be 

xed to the Pulley, ſo that it may 
be drawn up along with it : Each 
End of the Drawing or Running- 
Rope ſuſtains half the Weight; 
therefore when one End 1s fixed, ei- 
ther to a Hook, or any other way, 
the moving Force or Power applied 
to the other End, if it be equal to 
half the Weight, will keep the 
Weight in Aquilibrio. | 

2. Several Sheaves may be joined 
in any manner, and the Weight be 
fixed to them; then if one End of 
the Rope be fixed, and the Rope 
goes round all thoſe Sheaves, and 
as many other fixed ones, as is ne- 
ceſſary, a great Weight may be 
raiſed by a ſmall Power: In that 
caſe, the greater the Number of 
Sheaves fixed in a moveable Pulley, 
or of moveable Wheels are (for the 


fixed ones do not change the Action 


of the Power,) ſo much may the 
Power be leſs, which ſuſtains the 
Weight ; and a Power which 1s to 
the Weight, as the Number one to 
twice the Number of the Sheaves, 
will ſuſtain the Weight. 

PuLlss, by the Mathematical Na- 
turaliſts, is the Term uſed for that 
Stroke with which any Medium 1s 
affected by the Motion of Light, 
Sound, Sc. | 

And Sir 1/aac Newton demon- 
ſtrates, Lib. 2. Prop. 48. Princip. 
that the Velocities of the Pulſes, in 


any elaſtic fluid Medium, (whoſe 


Elaſticity is proportionable to its 
Denſity,) are in a Ratio, compound: 
5 e 


PUR 


ed of the ſubduplicate Ratio of the 
Elaſtic Force directly, and the ſub- 
duplicate Ratio of the Denſity in- 
verſly. So that in a Medium, whoſe 
Elaſticity is equal to its Denſity, all 
pulſes will be equally ſwift. 


Puls ion, is the driving or im- 


pelling of any thing forward. 

PUNCHINS, in Architecture, are 
ſhort Pieces of Timber placed to 
ſupport ſome conſiderable Weight: 
They commonly ſtand upright be- 
tween the Poſts, and are ſhorter and 
lighter than either the principal 
Poſts or Prick-poſts. Thoſe that 
ſtand on each fide of a Door are 
called Door-Punchins, 

PuncTaTED HyYPERBOLA, is 
any Hyperbola whoſe Conjugate 
Oval is infinitely ſmall, that 1s, a 
Point. 8 

PuncTUM FoRMATUM ſeu GRE· 
NERATUM, in Conics, is a Point 
determined by the Interſection of a 
Right Line drawn thro' the Vertex 
of a Cone to a Point in the Plane 
of the Baſe, with the Plane that 
conſtitutes the Conic Section. See 
De la Hire's Latin Conics, p. 15, 
16. 

PuncruUuM Ex COMPARATIONE, 
is either Focus, in an Ellipſis and 
Hyperbola ; and it was ſo called by 
Apollonius, becauſe the Rectangles 
under the Segment of the Tranſ- 
verſe Diameter in the Ellipſis, and 
under that and the Diſtance between 
the Vertex and Focus in the Hy- 
perbola, are equal to æ Part of what 
he calls the Figure. 

PuncTuM LIN EANS, is that 
Point of the generating Circle, 
which in the Formation of either 
ſimple Cycloids or Epicycloids, pro- 
duces any Part of a Cycloidal Line. 

PRE HYPERBOLA, is one, 
which, by the Impoſſibility of its 
Roots, is without any Oval, Node, 
Spike, or Conjugate Point. 

PurLINEs, in Architecture, are 


thoſe Pieces of Timber, which lie 


©: 


a-croſs the Raſters on the Inſide, to 
keep them from ſinking in the mid- 
dle of their Length. 

PYRAMID, in Geometry, is a 
ſolid Figure, whoſe Baſe is a Poly- 
gon, and whoſe Sides are plain Tri- 
angles, their ſeveral tops meeting 
together in one Point. 

I. The Solidity of a Pyramid is £ 
of the perpendicular Allitude mul- 
tiplied by the Baſe. 

2. The ſuperficial Area of a Py- 
ramid is found by adding the Area 
of all the Triangles, whereof the 
Sides of the Pyramid conſiſt, into 
one Sum. 

3- The external Surface of a 
right Pyramid, that ſtands on a re- 
gular Polygon-Baſe, is equal to the 
Altitude of one of the Triangles 
which compoſe it, multiplied by the 
whole Circumference of the Baſe 
of the Pyramid. | 


The Demonſtrations of the three 
following Problems being ſhort and 
eaſy, and not every where to be 
found ; I therefore thought it might 
not be amiſs to inſert them here. 


1. To find the Solidity of the Fruſtum 
of a ſquare Pyramid. 


Let A D be one of the Sides of 
the greater Baſe, which let us call 
b, and BC the Side of the leſſer 
Baſe, which call 2; and let EF be 
the Height of the Fruſtum, which 
let be h. 1 

Now, compleat the whole Pyra- 
mid ASD, and draw the Line GG, 


parallel 


N 


parallel to EF. Now, becauſe the 
Triangles ADS, B C8, are ſimi- 
lar, it will be as 6 — 4: (26D 
b :: (EF=GC) 5: (AD) : 5— 
(ES). And in like manner, as +—a 


: (2GD) & :: (EF=GC) : 5 - 
h | 

r (FS). Therefore the Solidity 
of the Pyramid ASD, will be 


5 53 EI 
| Eg ot And the Solidity of the 
h a3 


Pyramid BSC, will be -=, 


and conſequently the Solidity of the 

Fruſtum AB CD of the Pyramid, 
no ge: 112 

will be 1 12 and by dividing 


hbb 
3b—3a) hb3 —ha3 ( 6 + 


haa 


'S. 
hab 3 
+ _ This laſt Expreſſon will 


be the Solidity of the Fruſtum ; 
therefore, if the Sum of the Baſes, 
and the Rectangle under the Sides 
AD and BC, are added together, 
and multiplied by 4 of the Heighr 
E F, the Product will be the Solidity 
of the Fruſtum. 


COROLLARY. 


Hence the Solidity of the Fruſtum 
of a Cone, or any other kind of 
Pyramid, may be alſo found. For 
it is but adding the two circular 
Baſes together, and to that Sum a 
mean Proportional between the ſaid 
circular Baſes, and then multiplying 
the whole Sum by + of the Height, 
and that will be the Solidity of the 
Fruſtum of a Cone. For let the 
Ratio of the Square of the Diameter 


of a Circle to the Area thereof be 


as r to 3: Then the Solidity of the 
Fruſtum of a Cone circumſcribin 
the Fruſtum of the before · mentione 


„ 
ſquare Pyramid, will be x — + | 


5.x ol 


gan sba ; on . 
—— -- _ Whence it is manifeſt, 


sbb $44 | 
that -, and i the Sum of the 


: | iba 
circular Baſes, and — a mean 


Proportional between the circular 
Baſes. Therefore the Corollary is 
manifeſt, 


2. To find the Curve-Superficies of a 
right Cone. 


If a right Cone ABD lies upon 
the Plane A C, or touches it in the 
Right Line AB; and if the ſaid 
Cone revolves upon the ſaid Plane 
about the Point A, until the Point 


3 0 
AC B 


B, in the Periphery of the Baſe, 
comes to touch the Plane again. 
Then, I ſay, that the whole Super- 
ficies of the Cone-will have touched 
the Plane in every Part; and con- 
ſequently, if the Lines AB, A G, 
be equal to AB, the ſlant Height 
of the Cone, and about the Centre 
A, be deſcribed an Arch of a Cir- 
cle, whoſe Length BG is equal to 
the Periphery of the circular Baſe 


7 


A 


B 
of the Cone, that the Area of the 
circular Sector ABG will be equal 
to the Curve Superficies of the Cone. 
Therefore, if half the Periphery of 
the Baſe of any Right Cone be mul. 
tiplied 


XD ef 42 5 ff w 


ys > 
tiplied by the ſlant Height, you will 
have the Area of the Curve-Surface 
thereof. 


3. To find the Area of the Curve-Sur- 
Face of the Fruſtum of a Right 
Cone. 1 
Let us call the ſlant Height A B, 
a; the Diameter AD of one of 
the Baſes c, and the Diameter of 


S< 2 


the other Baſe BC, 5. Alſo let 
us call the Periphery of the greater 
Baſe p, and of the leſſer g. Now, 
if SB, SA, are equal to SB, SA, 
and about the Point 8 be deſcribed 


two Concentric Portions of Circles, 
the greater of which is equal to the 
Periphery of the greater Circular 
Baſe DA, then the Area CDAB 
will be equal to the Area of the 
Curve Superficies of the Fruſtum 


ſought. Now to get this Area we 


mult find SA, and SB, the former 


ac 


will be — » and the other 


- 


ab 
77 » whence the Area of the Sec- 


tor SAD, will be —— 
Area of the other leſſer Sector SCB, 


b 
will be — — 8 And therefore 


the Area of the Figure C DA B, that 
is the Area of the Superficies of the 


s , and the 


FEI R 


| 3 
Fruſtum will be A L. That is, 
2c—26 


_ x — Now let us ſuppoſe 
0 — 

z to be ſuch a Quantity, that if the 

Periphery of a Circle be divided by 

it, the Quotient will be the Dia- 


meter. This being ſuppoſed, 2 


c, and b. Then our laſt Theo- 


2—19 
1 
plied by — will be the Area of the 


ee, reg the 8 but 
—99 divided by p—4g, will be Ag. 
Hnefrore, to find the Curve. 307 
ficies of the Fruſtum of any Cone, 
you muſt add the Circumferences of 
the two Baſes together, and that 
Sum multiplied by 4 of the ſlant 
Height, will be the Area of the 
Curve-Superficies ſought. | 
Having happened upon a very 
eaſy way of ſquaring the Parabola, 
by the Method of Indiviſibles, I 
thought it would not be amiſs to 
inſert it here. But firſt the follow- 
ing Lemma muſt be demonſtrated. 


rem will be thus, multi- | | 


The Sum of all the Rectangles (infi- 
nite in Number) that can be made 
by cutting the given Line AB into 
tauo Segments, as AC x CB, is 
equal to + of the Cube of the ſaid 
Line. 


HS 


4 


DEMO NST RAT ION. 
Let us call the whole Line a, the 
Segment AC, x, then a—x X x will 
be the firſt Rectangle, a—2x X.2 x 


the ſecond, a—3x * zx the third, 
i | and 


PIN 
and a—4x XxX 4x, the fourth, and 
ſo on. That * the Sum of the 
Rectangles will ſtand thus, 

a X Ix—Ixx 
ax ZX—AXX 
a X ZX=—9xx 
2 x 4x—t6xx, c. 

From whence you may fee that 
the Sum of all the firſt Terms will 
be equal to the Solidity of a trian- 
gular Priſm whoſe Height is a, and 
the Baſe the Right-angled Iſoſceles 
Triangle CAB, each of whoſe equal 


sides is . Therefore their Sum 


is . Again, the Sum of all the 


ſecond Terms, (becauſe the Co-efhi- 
cients are the Squares of Numbers 
in Arithmetical Progrefſion,) will be 
equal to a ſquare Pyramid, havin 

its Baſe doubled to BAC, and the 
ſame Altitude a, whence their Sum 


a3 a3 
will 5e - And taking 7 from 
_ you will have 3 aaa for the 
Sum of all the ReQangles. Q. E.D. 
COROLLARY I. 


Hence the Sum of the Squares of 


all the Sines CD drawn in a Cir- 


cle, is equal to + of the Cube of the 
Diameter. And ſo the Solid called 
the Hof or Ungula, may be ſquared. 


Likewiſe from hence we may have 


the Quadrature of the Apollonian Pa- 
rabola (See Fig. 2.) For becauſe the 

Rectangle under AC x CB, is 
> . 1 , 


PFYL 


equal to DC multiplied into ſome 
ſtanding Quantity, as 1, which is 


3 es 
the Latus Refum : Therefore +} of 


the Cube of AB, divided by , will 
be the Area of the Parabola. Now 


= 7 divided by GF, which 


ſuppoſe 5, that is, N. =m. There. 
fore the Area of the Parabola will be 


3 
t dis idedby 46. which will be 4 


b a, or 4 of the circumſcribing Par 
rallelogram AH IB. 

H G X 
D 


bak HE 
1 8: 
AC 6-4 B 


PyRAMIDOI1D, is what is ſome- 
times called a Parabolic Spindle 3 , 
and 1s a ſolid Figure formed by the 
Revolution of a Parabola round its 
Baſe or greateſt Ordinate. 

PYTHAGOREAN THEOREM, is 
the 47th Prop. of the firſt Book of 
Euclid. 

Py THAGOREANSYSTEM, is the 
ſame. with the Coperaican, but is ſo 
called, as being maintained by P- 
thagoras, and his Followers, and 
is the moſt ancient of any. In 
this the Sun is ſuppoſed at Reſt 
in the Centre of our Syſtem of 
Planets, and the Earth to be car- 


5 ried 


QA 
ried round him annually in a Track 
or Path between Yenus and Mars. 


a 


UADRANGLE, or 2zadran- 
gular Figure in Geometry, is 

thec which hath four Angles. 
UADRANT, is an Arch which 


is the fourth Parth of a Circle, con- 


taining 9o Degrees. And often- 
times the Space contained between a 
quadrantal Areh, and two Radii 
perpendicular one to another in the 
Centre of a Circle, is called a 
Quadrant. 

QUADRANT of Altitude, is a Part 
of the Furniture of an artificial 
Globe, being a thin Braſs-Plate di- 
vided into go Degrees, and marked 
upwards with 10, 20, 30, &c. being 
rivetted to a Braſs Nut which 1s fit- 
ted to the Meridian, and hath a 
Screw in it, to ſcrew upon any De- 
gree of the Meridian : When it 1s 
uſed, tis moſt commonly ſcrewed 
to the Zenith. Its Uſe is for mea- 
ſuring of Altitudes, to find Ampli- 
tudes and Azimuths, and deſcribing 
Almicanters. 

QUaDRANT ASTRONOMICAL. 
See Aſtronomical Quadrant. 

QuarRANT TRIANGLE. See 
Triqngular Quadrant. 

QUADRANTAL TRIANGLE, is 
a Spheric Triangle, one of whoſe 
Sides, (at leaſt,) is a Quadrant, and 
one Angle Right. 

QvanrRarT, or. LINE of SHA. 
Dows on @ Quadrant, are only a 
Line of natural Tangents to the 
Arches of the Limb, and are placed 


there in order to meaſure Altitudes |. 


readily ; for it will always be, As 
Radius to the Tangent of the Angle 
of Altitude at the Place of Obſer- 
vation ; (that is, to the Parts of the 
Quadrats or Shadows cut by the 


QUA 

String : ) So is the Diſtance between 
the Station and Foot of the Obje& 
to its Height above the Eye. 

QuADRAT IC Equation, is one, 
when made as ſimple as poſſible, 
that conſiſts of not more than 
three Terms; the third of which 
is a known Number or Quan- 
tity, and the Dimenſion or Power of 
the unknown Quantity making the 
firſt Term is the double of the un- 
known Quantity (or its Power) con- 
ſtituting the ſecond Term. | 


All Quadratic Equations conſift of 


one of the following Forms : 
I. xx L a=0. 
2. xx T. ax=o. 
. xx X. ax Lo. 
Or generally 4. x2 C- + 3 . 
1. In the firſt Form it will be x= 


Ta, or x= Va; that is, 
xx—a==0 has two equal real Roots, 
and xx-Fa=o, has two equal ima- 


ginary Roots. 2. In the ſecond 
Form it will be x== a, and x=s. 


3. In the third Form it will be x= 
24 425 
—2— 1425 
is xx+axÞb==9, the two Roots or 
Values of x will be negative. But 
when it is xx-Þax—b==o, the two 
Roots or Values of x will be the 
one affirmative, and the other ne- 
gative ; that is, it will be x = 


( V TaaÞb 
24 — Inad-b 
ax + b =o, then will x= 
Za ＋ 4 aa 
( Laab 
of x being both affirmative. When 
it is xx—ax—b==o, then will x 
La+ * aa 
(14. 4 aa t V : 


, that is when it 


When it is xx— 


„the two Values 


one Root or 


Value of x being the one affirma- 


tive, and - the other negative. 4. 


Laſtly, 


— 
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a A 
Laſtly, in the fourth Form it will be 
* Y v Faa=s » 

If the laſt Term of a Quadratic 
Equation be negative, its two Roots 
will be real; and when the laſt 
Term is affirmative, and + the 
Square of the Co efficient of, the 
ſecond Term be leſs than the third 
Term, the two Roots will be 1ma- 
ginary. 

QUanrRATRIX, (in Geometry,) 
is a Curve-Line thus generated. Let 
there be a Radius of a Circle, as 
AD, which imagine to move on 


the Centre A down the Circuinfe- 


0 


(L 
H 


rence of the Quadrant DB, and at 


trix AE, a Quadrantal Arc 


QUA 


Hy and He, it will be, As the whole 
Quadrantal Arch DB is to the Part 
IB: So will the whole Right Line 
D A be to the Part of it cut of 
YA, or its Equal He. 

2. Wherefore any Arch of the 
Quadrant as I B, or any Angle as 
IAB, may by this Quadratrix 
be eaſily divided into three e- 
qual Parts, or any other - Number 
at pleaſure, or according to any gi- 
ven Ratio, by only Ting the 
Radius Al, and then from the 
Point of the Quadratrix H, letting 
fall the Perpendicular He. 

3. The Baſe of the Quadratrix 
AE, is a third Proportional to the 
Radius AD, and the Quadrant 
B D. | | | 

4. If on the Baſe of the Crs: 

h be de- 
ſcribed, it will be equal in Length 
to DA, the Side of the Square: 
And conſequently the Semi-Circle 
will be double; and che Periphery 
Quadruple of DA. 

5. If AV the Baſe of a Circle 
inſcribed in the Quadratrix, G V 


the ſame time let the Side of the 


Square CD move equally down- 


wards, ſo that the Radius AD, and 
the Side of the Square CD may 


com to the Line AB together. Or 


let the Right Line DA, and the 
Quadrantal Arch D B, be both di- 
vided into a like Number of equal 
Parts, as in this caſe, they are each 
into 8, and to the Diviſions of the 
Quadrant, let as many Radii be 
drawn from the Centre A, and thro? 
the Diviſions in AD as many Pa- 
rallels to CD; for then if a Curve- 
Line be drawn neatly connecting 
the Points of Interſection of theſe 
Radii and Parallels, it will be that 
Line which is called the Quadratrix, 
(as DE.) 

1. If through any Point, as H in 
this Quadrartix, you draw a Radius 
AHI, and the two Perpendiculars 


2 


B 


7 


A V 


be 1, and the Arch of the Circle 
VK be called , then will the Area 
BDVA = x— 3 — 22 x5 — 
TEIT x7 Power, Sc. : NET 

QUADRATURE of any Figure 
in the Mathematics, is the find- 
ing a Square equal to the Area of 
Ic: = 

This Doctrine is as far advanced 
by Sir Jſaac Neauton in his Quadra- 
ture of Curves, publiſhed by Mr. 


ones, 


nner ED CY 


WS %S DIS , as | * DES 


„ tek. dns 
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Jones, as the Nature of the thing 
will admit with any Elegance and 
perſpecuity; nor is every Man ca- 
pable, altho' perhaps a tolerable 
Mathematician, of perceiving the 
Progreſs this great Man has made 
in this difficult Part of the Science. 

UADRATURES of the Moon, are 
the middle Parts of her Orbit, be- 
tween the Points of Conjunction 
and Oppoſition : And they are fo 
called, becauſe a Line drawn from 
the Earth to the Moon, is then at 
Right Angles, with one drawn from 
the Earth to the Sun. 

p e FicuREs, 
are thoſe whoſe Sides are four Right 
Lines, and thoſe making four An- 

les; and they are either a Paral- 
elogram, Trapezium, Rectangle, 
Square, Rhomboides, or Rhumbus. 

. ae. is to di- 
vide by four, or to take the fourth 
Part of any Number or Quantity. 

1 ſignifies in the gene- 
ral the Properties or Affections of 
any Being, whereby it affects our 
Senſes ſo and ſo, and acquires ſuch 
and ſuch a Demonſtration. 

1. Senſible Qualities, are ſuch as 
are the more immediate Objects 
of our Senſes. 

3. Occult Qualities, were by the 
Ancients named ſuch, of which no 
rational Solution in their way, or 
according to their Principles, could 
be given. 

QuanTiTY, ſignifies whatſo- 
ever is capable of any ſort of Eſti- 
mation or Menſuration, and which 
being compared with another thing 
of the ſame nature, may be ſaid to 
be greater or leſs, equal or unequal 
to it. 5 

1. The Quantity of Matter in 
any Body, is its Meaſure ariſing 
from the joint Conſideration of its 
Magnitude and Denſity. 

2. The Quantity of Motion in 
any Body, is its Meaſure ariſing 
from the joint Conſideration of che 


QUI 
Quantity of Matter in, and the Ve- 
locity of the Motion in that Body. 

QUARTERS, z# a Clack, or Mowe- 
ment, are little Bells which ſound 
the Quarters, or other Parts of an 
Hour. 

QUARTILE, is an Aſpect of the 
Planets, when they are 3 Sines or 
go Degrees diſtant from each other, 
and is marked thus IJ]. 

UAVER, is a Note in Muſic ſo 
called. See the Words Notes and 
Time, 

Queve D' RON DE, a Term in 
Fortification, being what we call 
Swallow's Tail; and ſignifies a De- 
tached or Out-work, whoſe Sides 
open towards the Head or Campaign, 
or draw narrower, or cloſer towards 
the Gorge. Of this kind are either 
ſingle or double Tenailles, and ſome 
Horn-Works, whoſe Sides are not 
parallel, but are narrow at the 
Gorge, and open at the Head, like 
the Figure of a Swallow's Tail. 

When theſe Works are caſt up be- 
fore the Front of a Place, they are 
defective in this Point, that they do 
not ſufficiently cover the Flanks of 
the oppoſite Baſtions ; but then they 
are very well flanked by the Place, 
which covers all the Length of 
their Sides the better. | 

UINCUNX, is that Poſition, or 
Aſpect, that the Planets are ſaid to 
be in, when they are diſtant from 
each other 150 Degrees, or 3 Sines, 
and 1s marked thus, Ve, or Q. 

QUIiNDECAGON, is a plain Fi- 

ure of 15 Sides and Angles, which 
if they are all equal to one another, 
is called a Regular QAuindecagon. 

The Side of a Regular Duindeca- 

on, ſo deſcribed, is equal in Power 
to the half Difference between the 
Side of the Equilateral Triangle, 
and the Side of the Pentagon; and 
alſo to the Difference of the Perpen- 
diculars let fall on both Sides, taken 
together. h | 

QUinNQUEANGLED, in Geome- 
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R AD 
try, is a Figure conſiſting of five 
Angles. | 
| . Aſpect of the 
Planets when they are 72 Degrees 
diſtant from one another, and is 
noted thus, C. or O. 
QuinTUPLE, five-fold or five 
times as much as another thing. 
QvorTIENT, is that Number in 
Diviſion, which ariſes by dividing 
the Dividend by the Diviſor : And 
is called the Quotient, becauſe it an- 
ſwers to the Queſtion, how often 
one Number is contained in ano- 
ther. | 
Qvoin, the Workman's Term 
for an Angle or Corner, 


R. 
ABANET. See Rabine. 


RABINET, a Sort of Ord- 
nance, whoſe Diameter at the Bore 
is 1 = Inches, Weight zoo Pounds, 


Length 5 Foot, Load 4 of a Pound, 


Shot ſomething more than an Inch 
and a Quarter Diameter, and 2 a 
Pound Weight. | 

RaviantT PoixT, is the Point 
from which the Divergent Rays 
proceed. TR 

RaDI1ATI10N, ſignifies the caſting 
forth of Beams, or Rays of Light ; 
and in Optics, it is conſidered as 
threefold, wiz. Dire, Refleed, and 
Refrafted. See Ray. ; 

Rapivs, in Geometry, is the 
Semi-Diameter, or half the Diame- 
ter of a Circle. 

Rapivs of the Curvature of a 
Curve, is the Radius of a Circle 
that has the ſame Curvature in a 

iven Point of the Curve, that the 
Carve has in that Point. 
If any Equation is propoſed ex- 
preſſing the Relation of the Abſciſs 
x, and correſpondent Ordinate y, 
and the Equation .be thrown into 


E, and 2 for 5, as before. 


TL 
Fluxions, and you put 1 for x, and 
z for y in that Equation; and if 
from the Equation that ariſes, you 
find the Relation between +, y, and 
2; and at the ſame time put 1 for 
By the 
former Operation you will obtain 
the Value of z; and if A be the 
Length of a Perpendicular to the 
Point of a Curve terminating at the 
Extremity of y, and interſecting the 


4 1 
Abſeiſs; then will > 255 be the 
Length of the Radius of the Curva- 
ture at the Extremity of y. For 
Example, let the Parabolic Equa- 
tion be propoſed, then will ax 4. 
2 b x—=2yy=0; and putting 1 
for x, and æ for y, it will be 2þ — 
22Y — 22 = %. And again, 
writing 1 and z for & andy, by the 


ürſt we ſhall have z= 9 — 


29 
- . So that the Ra- 


dius of the Curvature of this Curve 
at the Extremity of y will be 
A3 
* x b—z2 
dius of the Curvature of Conic Sec- 
tions is as A3, See this Subject 
well handled in Sir J/aac Neauton's 
Fluxions, and the Marquis de I Hof- 
pital's Infinimens Petits. 

RAIN BOW, or is. The Pri- 
mary Iris is only the Sun's Image, 
reflected from the Concave Surfaces 
of an innumerable Quantity of ſmall 
ſpherical Drops of falling Rain, 
with this neceſſary Circumſtance 
that thoſe Rays, which fall on the 
Drops, parallel to each other, ſhould 
not after one Reflection, and two 
Refractions, wiz. at going into the 
Drop, and coming out again, be dil- 
perſed, or made to diverge, but 
come back again, to the Eye, paral- 
lel to each other. ; 


bl 
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„ and generally the Ra- 
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Some of the Ancients, as we find 
in Ariftotle's Meteors, knew, that 
the Rainbow was cauſed by the Re- 
fraction of the Sun's Light in Drops 


of falling Rain. But it was more 
fully diſcovered and explained by 
Antonius de Dominis, in his Book de 
Radiis Viſũs & Lucis, publiſhed at 
Venice by his Friend Bartolus, Anno 
1611, and written above 20 Vears 
before; wherein he ſhews how the 
interior Bow is made in round Drops 
of Rain by two Refractions of the 
Sun's Light, and one Reflection be- 
tween them; and the exterior, by 
two Refractiofis and two Sorts of 
Reflections between them in each 
Drop of Water, and proves his Ex- 
plications by Experiments made with 
a Phial full of Water, and with 
Globes of Glaſs filled with Water, 
and placed in the Sun to make the 
Colours of the two Bows appear in 
them. The ſame Explication has 
been purſued by Deſcartes, in his 
Meteors, who mended that of the 


exterior Bow; and he indeed was, 


the firſt, that by applying Mathe- 
matics towards the Inveſtigation of 
this ſurprizing Appearance, ever 
gavea tolerable Theory of the Rain- 
bow. But as they did not under- 
ſtand the true Origin of Colours, 
Sir [aac Newton's Explication in his 
Optics at Prop. . is the beſt by 
much, where he makes the Breadth 
of the interior Iris to be nearly 
29. 15”, that of the exterior 39.40, 
their Diſtance 89. 25, the greatelt 
Semi-diameter of the interior Iris 
429. 15", and the leaſt of the exte- 
rior 509. 42', when their Colours 
appear ſtrong and perfect. 

Dr. Barrow, in his Lectiones Op- 
tice, at Let. 12. n. 14. tells us, that 
a Friend of his (by whom we are to 
underſtand Sir 1/aac Neauton) com- 


| municated to him a way of deter- 


mining the Angle of the Rainbow 
(which was hinted to Newton by 
vufias) without making a Table of 


RAM 

the Refractions, as Deſcartes did. 
The Doctor ſhews the way; as alſo 
ſome other things (in 2. 14. 15, 16) 
regarding the Rainbow, worth while 
to be peruſed, and agreeable to the 
elegant Genius's of thoſe two great 
Men. 

Concerning the Rainbow, ſee 4- 
riſtotle's Meteors, lib. 3. cap. 4, 5, 63 
7.— Dr. Halley's Diſcourſe in the 
Philoſophical Tran ſactions, n. 267. — 
Mr. £.Graveſande's Inſtitutions of the 
Newtonian , Philoſophy, lib. 3. cap. 
20 


RAK ED TABLE, a Term in Ar- 
chitecture. See Table. . 

RA MME R, is a Staff with a round 
Piece of Wood at one end, in order 
to drive home the Powder to the 
Breech of the great Gun ; as alſo 
the Shot and the Wadding, which 
keeps the Shot from rolling out. 
At the other end of theſe Rammers 
are uſually rolled in a certain Piece 
of Sheep's Skin fitted to the Bore 
of the - Sth in order to clear her 
after ſhe has been diſcharged 5 and 
this is called Spunging the Piece. 

RAM PART, in Fortification, is 
the Maſs of Earth, which is raiſed 
about the Body of any Place, to co- 
ver it from great Shot, And conſiſts 
of ſeveral Baſtions and Curtains; 
having its Paraper, Platform, inte- 
rior and exterior Ta/us and Berme 3 
as alſo ſometimes a Stone-Wall, and 
then they ſay it is lined. The Sol- 
diers continually keep Guard here, 
and Pieces of Artillery are planted 
for the Defence of the Place 

The Height of the Ramparts 
muſt exceed three Fathom, as being 
ſufficient to cover the Honſes from 
the Batteries of the Carmon ; Nei- 
ther ought its "Thickneſs to be a- 
bove ten or twelve, unleſs more 
Earth be taken out of the Ditcn, 
than can be otherwiſ- beſtowed. 

The Ramparts of Half-Moons are 
the better for being low, that the 
ſmall Fire of the Defendants may 
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R. AR 
the better reach the bottom of the 
Ditch; but yet it muſt be ſo high, 
as to be commanded by the Cover d- 
way. | 

Ranpom-Sror, is a Shot made 
when the Muzzel of a Gun is raiſed 
above the horizontal Line, and 1s 
not deſigned to ſhoot directly or 
point-blank. The utmoſt Random 
of any Piece, is about ten times as 
far as the Bullet will go point- 
blank. | : 

The Diſtance of the Random is 
reckoned from the Platform to the 
Place where the Ball firſt grazes. 

RAN OE, a Term in Gunnery, ſig- 
nifying the Line a Shot goes in from 
the Mouth of the Piece : If the Bul- 
let. goes in a Line parallel to the 
Horizon, that is called the Right or 
Level Range ; if the Gun be mount- 
ed to 43 Degrees, then will the Ball 
have the higheſt or utmoſt Range ; 
and ſo proportionably all others be- 
tween 60 Degrees and 45, are cal- 
led the Intermediate Ranges. 

1. If two Elevations are taken at 
equal Diſtances from 45 Degrees, one 
above, and the other below it, the 
Ranges ſhall be equal. : 

2. The greateſt Altitude of a per- 
pendicular Projection, is equal to 
half the greateit Range. "Sx 

3. When Projectiles are thrown 
into the Air, the greater Range is 
at the Elevation of 44 Degrees and 
a half ; the lower Ranges go far- 
ther than the upper correſpondent 
Ranges, and the greateſt Height of 
the perpendicular Projection is more 
than half the greateſt Range. All 
theſe Irregularities are occaſioned by 
the Reſiſtance of the Medium. 

RARE BO DIES, are ſuch as have 
more Space, or take up more room 
in proportion to their Matter, than 
other Bodies do. | 

RAREFACTION of any Natural 
Body, is when it takes up more Di- 


menſion, or a larger Space than it 
had before. 


RAT. 


RasanT Line of Defence. See 
Line of Defence Razant. 

RAs H. See-Ratch. 

RAT cn, is a ſort of a Wheel of 
twelve large Fangs that runs concen- 
trical to the Dial-W heel, and ſerves 
to lift up the Dentes every Hour, 
and make the Clock ſtrike ; and 
are by ſome called Raſb. 

RarTcHerT, in a Watch, are the 
ſmall Teeth at the bottom of the 
Fuſee or Barrel, that ſtop it in wind- 
ing up. ' 

aTiIo. When two Quantities 
are compared one with another, in 
reſpect of their Greatneſs or Small- 
neſs, that Compariſon is called Rat, 

Euclid, in his fifth Element, ſays, 
that Ratio is the mutual Habitude of 
two Magnitudes of the ſame kind 
each to the other, according to 
Quantity. But I muſt confeſs this 
is ſomewhar obſcure ; for the word 
Habitude does not (in my opinion) 
readily convey an Idea of Ratio; 
the Meaning of this Word being al- 
moſt as obſcure as the thing detin'd 
by help of it. However, ſee Euclid 
defended concerning this Matter 
by Dr. Barrow, in his Mathemati- 
cal Ledtures, wherein he explains 
and clears it up, with a wonderful 
deal of Skill and profound Learn- 
ing. 
The greater A of two unequal 
Magnitudes A and B, has a greater 
Ratio to the ſame third Magaitude 
C; and the ſame third Magnitude 
C has a greater Ratio to the leſſer 
B than to the greater A : for the 
Ratio of A to C being always ex- 


A 
preſſed thus To and of B to C thus 


A | 
it will be + greater than F. 


And the Ratio of C to A being = 


A 


_ But that if C to B equal to 
| | C 


— 


b 


RAT 

| C 
5 it will be d leſs than N 
Both theſe follow from the Nature 
of Fractions. i | 

Of Magnitudes having Ratio to 
the ſame Magnitude, that which has 
the greater Ratio is the greater 
Magnitude, and that Magnitude to 
which the ſame Magnitude bears 
a greater Ratio, is the leſſer Mag- 
nitude. | 

It may not be amiſs to ſet down 
here the following uſeful Problem, 
VIZ. 1 

To find a Series of Numerical Ra- 
tio's expreſſed in lefſer Numbers, con- 
ftantly approaching to a given Nume- 
rical Ratio expreſſes in greater Num- 
bers, whoſe Terms are prime to each 
other. | | 

Let à be the leſſer Term, and 3 
the greater of the given Ratio; 
now proceed with theſe two Num- 
bers in the ſame manner as when 
you want to find their greateſt 
common Meaſure, by conſtantly di- 
viding the greater Term by the 
leſs, and the Diviſor by the Remain- 
der, thus | 


d 
e T 
1) a (+5 7 
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h 
NN 48+ F 


Ar 
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where c, e, g, A, m, Ec. are the 
whole Numbers ariſing from the ſe- 


veral Diviſions; and 4, nns 


Ee. Gs ſeveral Remainders; then 
vill — be exactly = 


C k * — ® . + © *-< + 
i : — — — 
* 


5 
| m E, Ce. 

The firſt and moſt remote Ratio 
from the given one, being _ „ the 
ſecond nearer approaching is e þ 
— , the third ſtill nearer is c 
| I . : | 
Pi, the fourth nearer yet, is 

& 
22 


pig Jas 
eb 1 * and the fifth ſtill 
- 
nearer, is 
i f 
c+ Cen 
* 
— — 
1 
+ — —— 
og 1 
k+ wins 
| 1 , G. 
and ſo on. When theſe Fractions 
are each reduced on more ſimple 
ones. 
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An Example in Numbers. Let it to 314159, being one of the ap- 
be required to find a Series of Ra- proximating Ratio's of the Dia- 
tio's in leſſer Numbers conſtantly meter of a Circle to the Circum- 
approaching to the Ratio of 100000 ference. 
1100000) 314159 (3=c | 
d=14159) 100000 (7=e 


F=887) 14159 (IF AN 
=854) 887 ( ; 
{=33) 854 (15==m 


29) 33 (1= 
n=4) 29 (7=q 
: | | 1) 4 (A=. 
that is 188883 will be = =355, or that of 113 to 355 nearer 
I ſtill; the fifth will be = 
3+ ; I 
I 3 8 
7+ — we” 5 1 
15 7 1 74 : — 
| — — 
1 1 5 
* = $347, or that of 1702 to 5347, 
ts . nearer yet; the ſixth will be = 
gy 
I . —_ 
1+ 8 I 
| . + * 7 | : 1 N 
So that the firſt and moſt 8 16+ - 4 e 


Ratio from the Truth will be 3, or = +335 or that of 1815 to 5702, 

that of i to 3; the ſecond will be {till nearer ; and ſo on till you get 
3+7= , or that of 5 to 22 be- 335583 the given Ratio. 

ing nearer; the third will be 3+ Leit this way of adding up the 

== - a7 8 ſeveral Diagonal Fractions may ap- 

7 = Tog? or that of 106 to a; 3 to yu ** may 

ill nearer; M ee uſe the following Rule. ter you 

333 LY is 268 29+ fourth will be== have proceded with the given Ra- 

1 tio expreſſed Fraction-wiſe, as if in 

| EE queſt of the greateſt common Mea- 

7+ ; ſure of the Fraction, the firſt Quo- 

| F x tient divided by Unity will be the 


. i 7 . fractional 


RAT 


fractional Expreſſion of the firſt and 
moſt remote (from the Truth) ap- 
2 Ratio, whoſe Terms 


ing each multiplied by the ſecond 


Quotient, and Unity being added to 
the Numerator, gives the ſecond 
fractional Expreſſion of the Ratio, 
approaching to the given one; ever 
after having two fractional Expreſ- 
ſions found, as ſuppoſe the firſt and 
ſecond to find the third; multiply 
the Terms of the ſecond Fraction by 
the third Quotient, and adding to 
the Terms of the ſame, the firſt frac- 
tional Expreſſion, and this will give 


5978) 97435 (16 . . 1 Quot. 


1787 (5978) 3 . 2. 


617) 1787 (2 
153 (617) 1 
64) 553 (8 


41 (64) 1 


KAT 


you a third fractional Expreſſion of 
the Ratio. So alſo having the ſe- 


cond and third fractional Expreſ- 


ſions; to find a fourth, multiply 
the Terms of the third Fraction by 
the fourth Quotient, adding in the 
Terms of the ſecond Fraction, and 
this gives a fractional Expreſſion for 
a fourth Ratio; and thus you may 
proceed till you have got the laſt 
fractional Expreſſion # 
Ratio. 

For Example, let the Ratio given 


be as 5978 to 97435, or Yay 


. 
6th, 


„ 41 (4 - - am 


the firſt Fraction, 


* = 73 the fourth. 


- | | 
163x8 +114. = 35 the th. 
10 * 8 +7 


1418 x 1 + 163 


$7 x1 +10 


- | 
8 2299 the ſe⸗ 


97 x 1 + 87 
venth ; and ſo on, 


= 37 the ſixth. 


18) 23 11 Zch. 


r 

1) 2 ( 

Dr. Wallis in a little Piece at the 
End of Horrox's Aftronomy, treats 


of the Nature and Solution of this - 


Problem, with a great deal of tedi- 
ous Preparation and unneceſſary Cir- 
cumlocution, almoſi enough to dif- 
courage a Perſon from attempting to 
apprebend what he has a mind to 


be at. The great Mr. Huygens 99 
has given a Solution, and the Reaſon 
thereof; but after a much ſhorter and 
more natural way. So alſo has Mr. 
Cotes at the Beginning of his Har- 
mon. Menſur. But from more in» 
tricate and myſtical Principles, uſing 
therein unintelligible and unneſſary 


evays of Expreſſion ; ſuch, as the Ra- 


tio of l to o; and of 2 too. The 
Problem is of much uſe, in expreſſing a 
Ratio in ſmall Numbers, that ſhall 
be near enough in 5 10 any gi- 
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RAY 
wer Ratio in great Numbers; futh 
gs that of the Diameter of a Circle 
is the Circumference ; of the Square 
of the Diameter to the Area; of the 
Cube of the Diameter of a Sphere to 
the Solidity, and many other uſeful 
Ratios, too many to mention here, or 
even for me to think of. 
RATIONAL Horizon, See Ho- 
rixon. 
RATIONAL QVNVANTITIES. Any 
Quantity being propoſed, for 
which we may always put 1, and 
which Zuclid ( Book X.) calls Ra- 
tional, there may be infinite others, 
which are commenſurable, or in- 
commenſurable to it; and that 
either ſimple, or in Power. Now, 
all ſuch as are commenſurable any 
how to the given Quantity, he calls 
Rational Quantities, and all the o- 
thers Irrational. | 


RAvELIN, in Fortification, is a 


ſmall Triangular Work compoſed 
only of two Faces, which make a 
ſaliant Angle, without any Flanks. 
It is generally raiſed before the 
Curtains or Counterſcarp, and com- 
monly called a Ha Moon by the 
Soldiers. 

A Ravelin is like the Point of a 
Baſtion with the Flanks cut off. The 
Reaſon of its being placed before a 
Curtain, is to cover the oppoſite 
Flanks of the two next Baſtions. 
Tis uſed alſo to cover a Bridge, or 
a Gate; and 'tis always placed 
without the Moat. e 
What the Engineers call a Ra- 

velin, the Soldiers generally call a 
Ha, Moon ; which fee. 

Ray of Refraction, or Broken Ray, 
is a Right Line, whereby the Ray 
f Hicidence changeth its Rectitude, 
or is broken in traverſing the ſe- 
gond Medium, whether it be thicker 
or thinner. 

Rays, or BEAMS of the Sun, or 
Rays of Light, are either accord- 
ing to the Atomical Hypotheſis, 
thoſe very minute Particles, or 


REC- 


Corpuſcles of Matter, which con- 


tinually iſſuing out of the Sun, do 
thruſt on one another all round in 
hyſical ſhort Lines; and that this 
is the right Opinion, many Expe- 
riments do evince, particularly Sir 
Jſaac Newton's about Light and Co- 
lours ; or elſe, as the Carteſians af. 
ſert, they are made by the Action 
of the Luminary on the contiguous 
Ether and Air, and ſo are propa- 
gated every way in ſtraight Lines, 
through the Pores of the Medium. 

Rays CONVERGENT. See Con- 
verging Rays. | 

Rays DivERGEnT. See Di- 
verging Rays. — 

Reacn, is the Diſtance between 
any two Points of Land, that lie in 
a Right Line one from another. 

REOESSION of the Equinoxes, is 


the going back of the Equinoctial 


Points every Year about fifty Se- 
conds. | 

RecirRocal Ficures, in 
Geometry, are ſuch as have the An- 
tecedents and Conſequents of the 
Ratio in both Figures. 

RERCIPRO CAL PROPORTION, is 
when, in four Numbers, the fourth 
is leſſer than the ſecond, by ſo much 
as the third is greater than the firſt, 
and vice perfa. _ 

RECLINATION of a Plane, is the 
Quantity of Degrees which any 
Plane, on which a Dial is ſuppoſed 
to be drawn, lies or falls backwards 
from the truly upright or vertical 
Plane. 

RECLINING, in Dialling. The 
Plane that leans from you when you 
ſtand before it, is ſaid to be a Re- 
clining Plane. 

REcLininG DEcLIninG DIALs. 
See Declining Reclining Dials. i 

RECTANOLE, in Arithmetic, 18 
the ſame with Product; which fee. 

RECTANGLES, in Geometry, are 
Parallelograms, whoſe Sides are 
unegual ; but Angles right Their 


Area is found by multiplying the 
3533 


REC 
two unequal Sides one into another, 
for then the Product is the ſuperti- 
cial Content or Area, 
RecTANGLED TrIANGLE; the 
ſame with Rzight-angled Triangle. 


RECTANGULAR, or Rio HT- 
ANGLED, is ſpoken of a plain Fi- 
gure in Geometry, when one or more 
of its Angles are right : Of Solids, 
tis ſpoken in reſpect of their Situa- 


tion; for, if their Axis be perpen- 


dicular to the Plane of the Horizan, 

they are therefore rectangular, as 

right Cones, Cylinder, &c. 
RECTANGULAR SECTION of 2 


Cone ; by this the ancient Geome- 


ters always meant a Parabola, which 
Conic Section, before Apollonius, was 
only conſidered in a Cone, whoſe 
Section by the Axis wauld be a Tri- 
angle, right-angled at the Vertex. 
And hence it was, that Archimedes 
entitled his Book Of the Duadra- 
ture of the Parabola, (as tis now cal- 
led) by the Name of Rectanguli Coni 
Sectio. 5 

REC TIE x, is a Word uſed in the 
Deſcription and Uſe of the Globe, 
or Sphere. For the firſt thing to 
be done before any Problems can 
be wrought on the Globe, is to rec- 
tify it; that is, to bring the Sun's 
Place in the Ecliptic on the Globe, 
to the graduated Side of the Braſs 
Meridian, to elevate the Pole above 
the Horizon, as much as is the La- 
titude of the Place, and to fit the 
Hour-Index exactly to Twelve at 
Noon, ſcrewing alſo the Quadrant 
of Altitude, (if there be occaſion) to 
the Zenith, 

All this is comprehended under 
the Word Re#ify the Globe: And 
when this is done, the Celeſtial 


Globe repreſents the true Poiture of 
the Heavens, for the Noon of that 
Day it is rectified to. 

RECTIFIER, in Navigation, 1s 
an Inſtrument conſiſting of two Parts, 
which are two Circles, either laid 
upon, or let into the other, and ſo 


RED 


faſten'd together in their. Centres, 
that they repreſent two Compaſſes, 
one fixed, the other moveable; each 
of them divided into the 32 Points 
of the Compaſs, and 360 Degrees, 
and number'd both ways, both from 
the North and the South, ending 
at the Eaſt and Weſt, in go De- 
rees. 

The fixed Compaſs repreſents the 
Horizon, in which the North, and 
all the other Points of the Compaſs 
are fixed and immoveable. I 

The Moveable Compaſs repre- 
ſents the Mariner's Compaſs, in 
which the North, and all the other 
Points are liable to Variation. | 

In the Centre of the moveable 
Compaſs is faſten'd a Silk Thread, 
long enough to reach the outſide of 
the fixed Compaſs ; but, if the In- 
ſtrument be made of Wood, there 
is an Index inſtead. of the Thread. 
Its Uſe is to find the Variation of 
the Compaſs, to rectify the Courſe 
at Sea, having the Amplitude or 
Azimuth given. 

RecTIFYING of Curves, in Ma- 
thematics, is to find a ſtraight Line, 
equal to a curved one. 

The firſt who gave the Rectiſica- 
tion of any Curve was Mr. Neal, a 
Son of Sir Paul Neal, as we find at 
the End of Dr Vallis Treatiſe of 
the Cor ; wherein the Doctor 
ſays, that Mr. Neal's Rectification 
of the Curve of the ſemi-cubical Pa- 
rabola, was publiſhed in Zuly or Au- 
guſt, 1657. Two Years after, viz. 
Anno 1659, Van Haureat, in Hol- 
land, gave the Rectification of this 
Curve; as may be ſeen in Schouten's 
Commentary upon Deſcartes's Geo- 
metry. 

RECTILINEAL, or Rio H- 
LIN ED, in Geometry, is ſpoken of 
ſuch Figures as have their Extremi- 
ties all Right-Lines. 

RevenrT, in Fortification, is a 
Work made in form of the Teeth 
of a Star, with ſaliant and re- entfipg 
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from ten to fifteen Fathom, 
Ditch round about being from eight 
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RE F 
Angles, to the end that one Part 
may defend another. Theſe ſort of 
Works are uſually erected on that 
fide of a Place which looks towards 
a Marſh, or River. 

Repovsr, in Fortification, is a 
ſmall Fort of a ſquare Figure, hav- 
ing no Defence but in the Front ; 
its Uſe being to maintain the Lines 
of Circumvallation, Contravallation, 
and Approach. 

In marſhy Grounds, theſe Re- 
doubts are often made of Maſon's 
Work, for the Security of the Neigh- 
bourhood. Their Face conſiſts of 
the 


to nine Foot broad and deep, and 


their Parapets having the ſame 
'Thickneis. | 
RevucrTion, in Aſtronomy, is 


the Difference between the Argu- 


ment of Inclination, and the eccen- 
trical Longitude ; that is to ſay, the 
Difference of the tio Arches of 
the Orbit, and the Ecliptic, inter- 
cepted between the Node and the 
Circle of Inclination. 

REDpvucrT1on, in Arithmetic, is 
the manner of converting or bring- 
ing one Species of Money, Weight, 


or Meaſure, into another; that from 


a greater to a leſs, being perform'd 
by Multiplication ; but from a leſs 
to a greater, by Diviſion. 
REenucT1oN of Eguations, in Al- 
gebra, is the clearing of them from 
all ſuperfluous Quantities, and the 
ſeparating of the known Quantities 
from the unknown, to the end that 
at length every reſpective Equation 
may remain in the fewelt and ſim- 
pleſt Terms; and fo diſpoſed, that 
the known Quantities may poſſeſs 
one Part thereof, and the unknown 


the other. 


Re-EnTrinG ANGLE, a Term 
in Fortification. See Angle. 

REFLECTION, in general, is the 
Regreſs or Return that happens to 
a moving Body, becauſe of the 


REF 
meeting of another Body, which it 
cannot penetrate. Thus the mate- 
rial Rays of Light are reflected va- 
rioufly from ſuch Bodies as they can- 
not paſs through. , 

REFLECT1iON of the Rays of 
Light .Sir Iſaac Newton finding, by 
Experiment, that Light was an he- 
terogeneous Body, conſiſting of a 
Mixture of differently refrangible 
Rays; and conſequently concludin 
that no further Improvement could 
well be made in optical Inſtruments 
in the dioptric way, he took Re- 
flections into Conſideration, and 
tells us, that by their Help, Optic 
Inſtruments might be brought to 
any Degree of Perfection; if ve 
could but find a reflecting Subſtance, 
which would -poliſh as finely as 
Glaſs, reflect as much Light as Glaſs 
tranſmits, and be formed into a pa- 
rabolical Figure. 

An Experiment of which, he 
made in the kind of a catoptric Te- 
leſcope, and by which, tho not above 
two Foot long, he could (he faith) 
diſcern the Jovial Satellites, and 
the Phaſes of Venus. Philoſ. Tran. 
. f 

Rr rLECTEP Ray, or Ray of Re- 
AHection, is that whereby the Reflec- 
tion is made upon the Surface of a 


reflecting Body. , 


REFLECTING, or ReflexiweDials, 
are made by a little Piece of Look- 
N ors duly placed, which 
reflects the Sun's Rays to the top of 
a - Ceiling, c. where the Dial is 
drawn. 'This Glaſs ſhould be as 
thin as can well be ground, 

REFLECTING TELESCOPES. 
See Teleſcopes. 
REFLECTION of the Moon, is (ac- 
cording to Bullialdus) her third In- 
equality of Motion. This Tyche 


calls by the Name of her Variation. 
Which ſee. 

RerLux of the Sta, is the Ebbing 
of the Water off from the Shore; 
as its coming on upon it, or Tha 

0) 


R E G 
of Flood, is called the Flux of the 
Sea. See Tide. 


refracted Ray and the Perpendi- 


cular. 


happens to it whilſt it enters or pe- 
netrates any Medium. 


In Dioptrics, it is the Variation of whoſe Surface is compoſed of regu- 
a Ray of Light, from that Right lar and equal Figures; whoſe iolid 
Line which it would have paſſed on- 


in, had not the Denſity of the 
Medium turned it aſide. 
 REFRACTION ASTRONOMICAL, 
is that which the Atmoſphere pro- 
duceth, whereby a Star appears more 
elevated above the Horizon, than 
really it is. 


N 


Rzxc10n ETHEREAL, in Cofſ- 
mography, is the vaſt Extent of the 
REFRACTED ANGLE, in Optics, Univerſe ; wherein are comprized 
is the Angle contained between the all the Heavens and Cceleitial Bo- 


dies. 


RECIONELEMENTART, accord- 

REFRACTION 7 general, is the ing to the Ariſtotelians, is a Sphere 
Incurvation or Change of Determi- terminated by the Concavity of the 
nation in the Body moved, which Moon's Orb, comprehending the 


Earth's Atmoſphere. 
REGULAR Bo PD, is a Solid, 


Angles are all equal. Such as the 
Tetrahedron, Hexahedron, Octo- 
hedron, Dodechahedron, and Icoſa- 
hedron. There can be no more re- 
gular Bodies beſides theſe. 


REcuLar FicuRes, in Geome- 


try, are ſuch whoſe Sides, and 
conſequently their Angles, are all 


REFRACcTION HORIZONTAL, equal to one another. Whence all 
is that which cauſeth the Sun or regular multilateral Planes are cal- 
Moon to appear on the Edge of the led Regular Polygons. 


Horizon, when they are as yet 
ſomewhat below it. 


ſpeedily found b 
REFRACTION from the Perpen- Perpendicular let tall from the 
dicular, is when a Ray falling in- tre of the inſcribed Circle to any 


The Area of ſuch a Figure is 
multiplying a 
83 


clined from a thicker Medium intoa Side by half that Side; and then 
thinner, in breaking departs further that Product by the Number of 


from that Perpendicular. And 

REFRACTION f the Perpendicu-, 
lar, is when it falls from a thinner 
into a thicker, and ſo comes nearer 
the Perpendicular. 

REFRANGIBLE, 1s whatever 1s 
capable of being refracted. 

REOGEIL, or RIGEL, a fixed Star 
of the firſt Magnitude in Orion's 
Left-foot, its Longitude is 72 De- 


| grees, 19 Minutes, Latitude 30“. 


10“. 

REc1oN, is taken for our Hemi- 
ſphere, or the Space within the four 
Cardinal Points of the Heavens, or 
of the Air, &c. 

In Geography, it ſignifies a large 
Extent of Land inhabited by many 
People of the ſame Nation, and in- 
clofed within certain Limits or 
Bounds, 


the Sides of the Polygon. 
ReGuLaR FoRTIFICATION. 

See Fortification. 
REeculLaR PoLyYGon. The 


Truth of the general Method of 


Sturmius and RN enaldinus for in- 


ſcribing any regular Polygon in a 


Circle may be trigonometrically exa- 
mined thus : Suppoſe ACG a Cir- 
cle, D the Centre, AC the Dia- 
meter, ABC an equilateral Tri- 
angle deſcribed upon the Diameter, 


E the ſecond Point of Diviſion of 


the Diameter divided into any Num- 
ber of equal Parts, D B perpendicu- 
lar to AC, and the Points D, F, 


joined. 


1. Now, becauſe the Semi- 


Diameter DC, and the whole Di- 


ameter BC are given; BD may 
be had, which is equal to the ſquare 
Root 
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REG 
Root of the Diameter AC (C 


— DCg. 
2. Again, becauſe the Number of 


equal Parts, the Diameter is divided 


into, for any given Polygon is alſo 
given ; the Line CE, which is e- 
gual to two of thoſe Parts will be 


B 


iven, and conſequently the Part 
E will be had. Then in the 
right-angled Triangle BDE, there 
are given the Sides BD, and DE, 
to find the Angle DBE, in ſay- 
ing, As DB isto DE: So is the 
Radius to the Tangent of DBE. 
Moreover, in the Triangle DBE, 
becauſe the Sides BD, and DF, and 
the Angle DBE, being now found, 
are given, the Angle BF D may be 
found: in ſaying, As DF is to DB: 
So is the Sine of the Angle DBE 
to the Sine of the Angle BF PD, 
which being found, add it to the 
Angle D B F, and ſubtract the ſame 
from 180 Degrees; the Remainder 
is the Angle BDF: then ſubtract- 
ing the Angle BDE, which is a 
right Angle, from the Angle BD F, 
and there remains the Angle at the 
Centre CDF. For Example, to 
examine this for a Pentagon, let us 
fuppoſe the Diameter AC, or CB, 
to be 1000, then the Log. BD = 
2.937532. Again, CE = 409, 
and conſequently DE = 100. Naw 
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REG 
ſay, As DB, Log. 2.937532 is to 
DE, Log. 2.000000: So is the Ra- 
dius 10.000000 to the Logar. Tan- 
gent of the Angle DBE, wiz. 69, 


- | 
3. Again, As DF, Log.2. 699404, 


is to DB, 178 2.237532: So is the 


Sine of DBE, Log. 9.059267, to 
Log. Sine of the Angle DFE, 
which will be 119. 26'. Now, the 
Sum of theſe Angles taken from 
180?, will be the Angle FDB = 
1619. 597.” From which, if go“ be 
taken, there remains 719. 59, for 
the Quantity of the Angle FDC 
at the Centre; but this wants 1' on- 
ly of being 72®, the true Angle: 
and the greater the Number of Sides 
is, the greater will the Error be; 
ſo that if the Number be 20, the 
Error will be half a Degree and 
more. - 

 RecuLaToR, is a ſmall Spring 
belonging to the Balance in the 
Pocket- Watches. 

ReLratrs, a French Term in For- 
tification ; the ſame with Berme, 

RELATION INHARMONICAL, 4 
Term in Muſical Compoſition, fig: 
nifying a harſh Reflection of flat 
againſt ſharp, in a croſs Form, wiz. 
when ſome harſh and diſpleaſing 
Diſcord is produced, in comparing 
the B Note of another Part. 

ELATIVE GRavirty, the 
ſame with Specific. Which ſee. 

RESI DUAL FicuRE, in Geome- 
try, ſignifies the remaining Figure 
after the Subtraction of a leſſer from 
a greater, 

RESI DUAL Roor, in Mathems- 
tics, is one compoſed of two Parts 
or Members, only connected toge- 
ther with the Sign — : Thus a—h, 
or 5—3, is a Reſidual Root ; aid 
is ſo called, becauſe its true Value 
is no more than its Ref:due or Di: 
ference between the Parts à all 


' ResIsTANCE of a Mediun, b 
the Oppoſition againſt, or Hindian 


(! 


RES 

ef the Motion of any Body moving 
in a Fluid, as in the Air, the Water, 
the AÆther, &c. and this, together 
with the Gravity of Bodies, 1s the 
Cauſe of the Ceſſation of the Mo- 
tion of Projectiles, &c. This Re- 
ſiſtance in Mediums, which are very 
denſe and rigorous, ſo that Bodies 
can there move but very ſlowly, is 
nearly as the Velocity of the moving 
Body : But in a Medium free from 
all ſuch Rigour, as the Squares of 
the Velocities. Newt, Princip. p. 
245. 
= If an Iſoſceles Triangle be 
moved in a Fluid according to the 
Direction of a Line which is normal 
to its Baſe; firſt with the Vertex 
foremoſt, and then with its Baſe, the 
Reſiſtances Will be as the Sides. 

2. The Reſiſtance of a Square 


moved according to the Direction 


of its ſide, and of its Diagonal, is 
as the Diagonal to the Side. 
3. The Reſiſtance of a Circular 


Segment, (leſs than a Semi- circle, ) 


carried in a Direction perpendicular 
to its Baſe, when it goes with the Baſe 
foremoſt, and when with its Vertex 
foremoſt, (the ſame Direction and 
Celerity continuing, which is all 
along ſuppoſed,) is as the Square of 
the ee to the ſame, leſs + 
of the Square of the Baſe of the 
Segment. 

4. Hence the Reſiſtance of a Se- 


mi- Circle, when its Baſe, and when 


its Vertex goes foremoſt, are to one 
another in a ſeſquialteral Ratio. 
5. A Parabola moving in the Di- 


| reftion of its Axis, with its Baſe, 


and then its Vertex foremolt, hath 
its Reſiſtance as the Tangent to an 


| Arch of a Circle, whoſe Diameter 1s 


equal to half the Baſe of the Para- 
ola. 


6. The Reſiſtance of an Hyper- 


| bola, or Semi-Fllipfis, when the 


Baſe and when the Vertex gaes fore- 
moſt, may be thus computed : Let 
K be, as the Sum (Difference) of 


RES 


the tranſverſe Axis, and Latus 
Rectum, is to the tranſverſe Axis 2 : 
So is the Square of the Latus Rec- 
tum to the Square of the Diameter 
of a certain Circle, in which Circle 
apply a Tangent equal to half the 
the Baſe of the Hyperbola or El- 
lipſis. 

7 Then ſay again, As the Sum 
and Difference of the Axis, and a- 
gain, as the Sum (or Difference) of 
the Axis and Parameter, is to the 
Axis :: So is the circular Arch cor- 
reſponding to the aforeſaid Tangent, 
to another Arch This done, the 
Reſiſtances will be as the Tangent 
to the Sum (or Difference) of the 
Right Line thus found, in that Arch 
laſt mentioned. 

8. In general, the Reſiſtances of 
any Figure whatſoever, going now 
with its Baſe foremoſt, and then 
with its Vertex, are as the Figures 
of the Baſe is to the Sum of all the 
Cubes of the Elementa of the Baſe 
divided by the Squares of the Ele- 
menta of the Curve-Line. 

RESOLVEN D, a Term in the Ex- 
traction of the Square and Cube- 
Roots, &c. ſignifying that Number 
which ariſes from augmenting the 
Remainder after Subtraction, by 
drawing down the next Square, 
Cube, Oc. and writing it after the 
ſaid Remainder. 

REesoLuTIoON, in Mathematics, 
is a Method of Invention, whereby 
the Truth or Falſhood of a Propo- 
ſition, or its Poſſibility or Impoſſi- 
bility is diſcovered, in an Order con- 
trary to that of Syntheſis or Com- 

oſition: For in this Analytical 
lethod, the Propoſition is propoſed 
as already known, granted, or done; 
and then the Conſequences thence 
deducible are examined, till at laſt 
you come to ſome known 'Truth or 
Falſhood, or Impoſſibility, whereof 
that which was propoſed is a neceſ- 
ſary Conſequence, and from thence 
juſtly conclude the Truth or Impoſ- 
ſibility 
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Gibility of the Propoſition; which if rea given to be cut off from any 


frue, may then be demonſtrated in 
a ſynthetical Method. This Me- 
thod of Reſolution conſiſts more in 
the Judgment, Penetration, and Rea- 
dineſs of the Enquirer or Artiſt, 
than in any particular Rules; tho 
thoſe of Algebra are of neceſſary 
uſe, and a good Treaſure of Geo- 
metry in his Head will be of great 
adyantage to him in all manner of 
Inveſtigations. 

ResT, (in Muſic) See Pauſe. 

Rs rirurloxz the returning of 
elaſtic Bodies forcibly bent to their 
natural State, is called the Motion of 
Reftitution, 

" ReTirED Flank. See Flank. 

- RETRENCHMENT, in Fortifica- 
tion, is a Ditch bordered with its 
Parapet, and ſecured with Gabions 
or Bavins laden with Earth. It is 
ſometimes taken for a ſimple Re- 
tirade in part of the Rampart, 
when the Enemy 1s ſo far advanced, 
that he is no longer to be reſiſted, 
or beaten from his Poſt. 

RETROCESSION, of the Equinoxes, 
is the annual going backward of the 
Equinoctial Points about 50 Seconds. 
See Equinoxes. 

RETROGRADE'in Aſtronomy, is 
uſually appropriated to the Planets, 
when by their proper Motion in the 
Zodiac, they move backward or 
contrary to the Succeſſion of the 
Signs : As from the ſecond Degree 
of Aries to the firſt, Ic. 


But this Retrogradation is only 


apparent, and occaſioned by the 
Obſerver's Eye being placed on the 
Earth: For to an Eye at the Sun, 
the Planet will appear always di- 
rect, and never either ſtationary or 
retrograde. 

REVERSED TaLoN. See Tal. 

REveRs1ON of Series, in Alge- 
bra, is a Method to find a Number 
from its Logarithm, being given ; 
or the Sine from its Arch: The 
Ordinate of an Ellipſis, from an A- 
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Point in the Axis, &c. 
 RevoLuTIon : In Geometry, 
the Motion of any Figure round a 
fixed Line, (which is called there. 
fore its een is called the Re walk. 
tion of that Figure ; and the Figure 
ſo moving is ſaid to revolve. Thus 
a right-angled 'Triangle revolving 
round one of its Legs, as an Axis, 
generates by that Revolution a 
Cone. And to inſtance in a caſe 
very wonderful; the Body called by 
TorRICELLIUs Hyperbolicum A. 
cutum, tho' itſelf, (as he demon- 
ſtrates,) be finite, is yet formed by 
the Revolution of an infinite Area, 
RnomsB SoLiD, is two equal 
and right Cones joined together at 
their Baſes. _ 
RHromMBO1DES, a Figure in Geo- 
metry. See Quadrilateral Figures. 
RHoMBUs. See Duadrilateral 
Fipures. | 
Rromps. See Rhumbs. 


The following Propoſitions being 
of great uſe in the Theory of Na- 
vigation, and not to be found every 
where, I thought it would not be 
amiſs to inſert them with their De- 
monſtrations here. | 


PROP. I. 
If the Meridians PA, PB, PC, 
PD, Sc. be at a ſmall diflanc 


B 


on 


RHO 


from each other, then the Rhumb- 


lin ATHG i divided into equal 
Parts AI, IH, GH, by Parallels, 
LE, MF, NG, Cc. at the equal 
Difances, BI, HK, GF from each 
ather.. 

This is plain, becauſe the Angles 
B, H, F, being right ones, and PAG 
=PI1G==PHG, and the Arches AB, 
B, CD, being very ſmall, the Trian- 
gles AI B, IH K, HG F, may be 
taken for right-lined ones. 


ee 

The Length of the Rhumb-Line AG, 
i: to the Difference of Latitude GD, 
in the ſame Meaſure, as the Radius 
is to the Cofine of the Courſe or An- 
ge PAG. 

For in the Triangles AIB, IHK, 
andGHF, as the Radius is to the 
Sine of the Angles BAI, KIH, 


FG H, that is, to the Coſine of «£ 


the Courſe PAG, or PIG, or PLG, 


PHG, ſo are the Parts of the 


Rhumb-Line AI, IH, GH, to the 
Parts IB, KH, GF, of the Diffe- 
rence of Latitude. 
IHG H, that is the Rhumb- 
Line AG, is to IBK HGF. 
That is the Difference of Latitude 
DG, as the Radius is to the Co- 
line of the Courſe. 


FROF. IT, 

The Length of the Rhumb-Line AG 
is to the Sum of the Baſes of the ſmall 
Right-lined Triangles, viz. to AB + 
IHF as the Radius to the Sine of 
the Angle GAP, or Cour/e. 

From the Demonſtration of the 
laſt Theorem, it is manifeſt, that 
the Radius is to the Sine of the 
Courſe, as AT to AB, IH to IK, 
or GH to HF: (hat is, fince 
IAB is the Complement of the 
Courſe GAP to a right Angle PAD, 
and becauſe B is a right Angle, and 
allo AI B the Complement of BAI 
Wa right Angle, and therefore 


AIB is equal to the Courſe PAG.) 


Therefore AI 


R ID 


So is AI IH + GH, that is, AG, 
to AB +IK-+ HF. 
PROP. IV. 


' The Difference of Latitude DG is 
to the Sum of AB+IK + HF, e. 
as the Radius is to the Tangent of 
the Courſe PAG, or AIB. 

From the Demonſtration of the 
ſecond Theorem, it is manifeſt, that 
the Radius is to the Tangent of the 
Courſe AIB, as IB to AB, HK 
to KI, GF to FH. Therefore, 
alſo, as the Radins is to the Tan- 

ent of the Courſe, ſo is IB-þHK4 

F, that is, the Difference of La- 
titude GD to AB-þIK+HEF. 


S | 

The Sum of AB+IK+HF is a 
mean Proportional between the Aggre- 
gate of the Diſtance AG and the 
Difference of Latitude GD, and their 

„ 

For AI — IB SS ABN, and ſo 
AI IB: AB:: AB: AI- IB. 
Wherefore ſince after the ſame man- 
ner it is proved that [H+HK : IK: 
IK : IH — HK, and GH + GF: 
HF :: HF: GH—GF; therefore 
ſhall AT+ IH + HG -IB+HE 
GF be to ABTIK THA, as AB 
IK+HF to AI+ IH + HG—!B— 
HK—GF ; that is, AG + GD: 
AB+IK-+HF :: AB+IK + HF: 
AG—GD. 

From hence it follows, even in 
plain Sailing, that of theſe three 
things, viz. the Difference of Lati- 
tude, Courſe, and Diſtance, any two 
being given, the other will be had 
by one Operation of the Golden 
Rule, to a Geometrical Exactneſs. 
But the Departure which 1s repre- 
ſented by the Line AD, will not be 
found by the common Canon in 
plain or Mercator's Sailing. 

Ripeav, in Fortification, is a 
Ditch, the Earth whereof is raiſed 
on its ſide, or it is a ſmall Eleva- 
tion of Earth, extending itſelf in 

| Length 
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RIP 
Length on a Plain, which ſerves to 
cover a Poſt; being alſo very con- 
venient for thoſe that would beſiege 
a Place at a near diſtance; and to 
ſecure the Workmen in their Ap- 
proaches to the Fort of a Fortreſs. 

RicyT-ANnGLED, a Figure is 
ſaid to be right-angled, when its 
Sides are at right Angles, or ſtand 
perpendicularly one upon another : 
And this is ſometimes in all Angles 
of the Figures, as in Squares and 
Rectangles; ſometimes only in 
part, as in right-angled Triangles. 

R1iGHT- ANGLED T'RIANGLE. 
See Triangle. = 

1. In the following two Progreſ- 
ſions, wiz. 

13: . 3%. 44. Fr. 68 Ee. 
14. 245. 318. 428. 541. 634. Cc. 
If the Denominator of the Fraction 
be taken for the Baſe, and the Inte- 

r multiply'd by the Denominator 

lus the Numerator for the Perpen- 
dicular of any right-angled Trian- 
gle, the Hypothereuſe will be a 
rational Number. | 

2. And aſter the following man- 
ner may an infinite Number of ſuch 
Series of mixed Numbers, or im- 
proper Fractions be found, vi. hav- 
ing taken two Terms of any Ratio, 
in order to find the Numerator, 
multiply one of the Terms by the 
other, and obſerve whether the 
Product be even or odd; if it be 
odd, it will be the Numerator it- 
ſelf; but if it be even, it will be 
the double of the Product: But to 
get the Denominator, add the ſaid 
Terms of the Ratio together, and 
multiply the Sum, if it be odd by 
the Difference of the Terms, and 
that Product will be the Denomina- 
tor; but if that Sum be even, half 
of the Sum will be the Denomi- 
nator. 

3. Now, to obtain a ſecond Nu- 
merator, multiply the Difference of 
the Terms by 2 ; if it be even, or 


'R1IG 


by 4, if odd; and if the Product he 
multiplied by the ger Term, 
this laſt Product added to the Nu- 


merator firſt found, and you will 


have a ſecond Numerator. 

4. Laſiy, To have a ſecond Deno- 
minator, add the Square of the 
Difference of the Terms; if it be 
even, or the double of it, if odd, 
to the Denominator firſt found, and 
that will be a ſecond Denominator. 

5. For Example, if the Terms of 
the Ratio be 1 and 2, theſe multi. 
plied, make 2, and ſo 4 ſhall be 
the firſt Numerator. Again, fince 1 
and 2 added is 3, an odd Number; 
therefore, 3 multiplied by 1, the 
Difference of the 'Terms 1s 3, the 
Denominator. Whence the firſt 
Term of the Series will be 5 or 12. 
Again, becauſe 1 the Difference of 
the Terms is odd; if it be multi- 
plied by 4, and this Product 4 by 2, 
the greater Term; 12 the Sum of 
this Product, and the firſt Numer 
tor, ſhall be the ſecond Nume- 
rator, 

6. Laſtly, Becauſe 1, the Square 
of the Difference of the Terms, is 
odd ; therefore, if the double of it 
2, be added to the Denominator ; 
before found, the Sum 5 ſhall be 
the ſecond Denominator, where; 
and , each of them, expreſs two 
Sides of a right-angled Triangle, 
whoſe Hypotheneuſe is rational; 
and if the Terms of the Ratio, vi. 
2 to 3, 3 to 4, 4 to 5, Cc. be uſed; 
after this way you will get the 
Terms of the firſt Series above. 

Rico HT Ax LE. See Angles. 

RIonT ASCENSION of the Sus, 
or Star, is that Degree of the Equi 
noctial, accounted from tit Begin- 
ning of Aries, which riſeth with i 
in a right Sphere. 2 

Or, *tis that Degree and Minute 
of the Equinoctial (counted as be- 
fore) which cometh to the Mer 
dian, with the Sun or Stars, or with 
any Point of the Heavens. Tie 

Reaſon 


P Xs Xm£mA R X®& #2. cc.  o- r 


RI N 
Reaſon of which referring it to the 
Meridian, is becauſe that is always 
at right Angles to the Equinoctial; 
when the Horizon only is in a right 
or direct Sphere. 

RioHT CIRCLE, in the ſtereo- 
graphical Projection of the Sphere, 
is a Circle that is at Right Angles, 
to the Plane of Projection, or that 
which paſſes thro' the Eye. 

RIGHT LINE, is the neareſt Di- 
ſtance between any two Points. See 
Line. | 

RicuT SAILING, is when a 
Voyage is performed on ſome one 
of the four Cardinal Points. 

RicnT Sine, the ſame with 
Sine; which ſee. - 

Ric hT, or DiRECT SPHERE, 
is that which has the Poles of the 
World in its Horizon, and the Equa- 
tot in the Zenith: The Conſequence 
of living under ſuch a Poſition, (as 
thoſe who live directly under the Line 
are in, ) is that they have no Latitude, 
nor Elevation of the Pole. They can 
ſee nearly both Poles of the World ; 
all the Stars do riſe, culminate, and 


| ſet with them; and the Sun always 


riſes and deſcends at Right-Angles to 
their Horizon, and makes their 
Days and Nights equal ; becauſe 
the Horizon biſſects the Circle of 
this Diurnal Revolution. 

Riu, in a Watch or Clock, is 
the Circular Part of the Balance 
thereof. 

RING-DIAL. 
quinoctial Dial. 

RING of Saturn, is an opacous, 
ſolid, circular Arch or Plane, like 
the Horizon of a Globe of Matter, 
entirely encompaſſing round the 
Planet, and no where touching it ; 
its Plane is at this time nearly pa- 
rallel to the Plane of our Earth's E- 


See Univerſal E- 


quator; the Diameter of this Ring 


is 24 of Saturn's Diameters, and 
the Diſtance of the Ring from the 
Planet, is about the Breadth of the 
Ring itſelf, Calilæus firſt diſcovered 


ROO 


the Figure of Saturn not to be 
round; but, that the Inequality was 
thus in the Form of a Ring, Mr. 
Huygens firſt found out, and publiſh- 
ed in his Syſema Saturyiana, 1659. 
Tis this Ring, and its various Po- 
ſitions in reſpect of the Sun, (whoſe 
Light it reflects like the Body of 
Saturn itſelf) and of the Eye of the 
Spectator, which occaſions all the 
various Appearances of Saturn with 
his Auſæ, (as they call them) or 
with none; with broad or narrow 
ones, &c. | 

RIs ING of the Sun or Star, is 
their appearing above the Ho- 
rizon. | 

Rop, a Meaſure of Length con- 
taining by Statute juſt ſixteen Feet 
and a half Engliſh : See Pole, This 
muſt carefully be diſtinguiſhed from 
Rood, which is a ſquare Meaſure, 
containing the fourth Part of an 


Acre. 


Roman ORDER, in Architec- 
ture, is the ſame with the Compoſite. 
"Twas invented by the Romans, in the 
time of Auguſtus, and ſet above all 
the others, to ſhew that the Ro- 
mans were Lords over other Na- 
tions: Tis made up of the nic 
and Corinthian Orders, and is more 
ornamental than either. 

 RonDpEL, in Fortificetion, is a 
round Tower, ſometimes erected at 
the foot of the Baſtions. 

Roop, a ſquare Meaſure, con- 
taining juſt a quarter of an Acre of 
Land : Some confound this Mea- 
ſure with a Rod, which is the Length 
of ſixteen Foot and a half; and o- 
thers with a Yard Land, or the Quar- 
tona Terre, but both very erro- 
neouſly. 

Roor. Whatever Quantity be- 
ing multiplied into itſelf produces a 
Square, and that Square again be- 
ing multiplied by that firſt Quan- 
tity produces a Cube, c. is called 
a Root, and is either the Square, 
Cube, or Biguadrate Root, &c. ac- 

cording, 
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'to one another. 


performed by multiplying 


| I 
cording to the Multiplication. See 
Sguare, Cube, &c. | | 
RooT of an Equation. See E- 
guation. ; 
| RoTa ArIsTOTELICA, is the 
Conſideration of a Wheel moving 
along a Plane, till it hath made 
one entire Revolution: For then 
will its Centre have deſcribed a 
Line equal to that of the Circum- 
ference of the Wheel, and ſo will 


all leſſer Concentrical Circles. 


RoyaLl Foxy. See Fort. 
Royarl ParRaPerT, or PARAPET 


of the Rampart, in Fortification, is 
; a Bank about three Fathoms broad, 
and fix Foot high, placed upon the 
Brink of the Rampart, towards the 


Country, to cover thoſe who defend 
the Rampart. 


RuLls of Three, or the Rule of 


Proportion, or, as it is called from 


Its excellent Uſe, the Golden Rule, is 
that which teaches to find a fourth 


Number, which ſhall have the ſame 
Proportion to one of the three 
Numbers given, as the others have 
And this 1s 
the 
ſecond Number by the third, 
and dividing the Product by the 
firſt. 

This Rule of Three is, 1. Direct. 
2. Indire&. 3. Double Rule Di- 
rect. 4. Double Rule Indirect. 

1. Rule of Three Direct finds a 
fourth Number in ſuch Proportion 


to the third, as the ſecond is to g 


the firſt, or as the firſt is to the ſe- 


cond, ſo is the third to the fourth. 


2. Rule of Three Indirect, or Back- 
eward Rule, is known by being con- 


trary to the Direct; for whereas the 


former required, that more ſhall 
ha ve more, and leſs leſs; as if 4 
Yards coſt 25. 8 Yards will coſt 
more than 2; becauſe it is double 


to 4 Yards; and ſo muſt the Anſwer 


be double to 25. that is, 45. 
But in this Rule more will require 
leſs, and leſs more; as if four Horles 


RUM 
in 6 Days eat 10 Buſhels of Oats, 
eight Horſes will eat 10 Buſhels in 
a leſſer Number of Days, vix. 3. 

3. The Double Rule of Three, both 
Direct and Indirea, may be com- 
priſed in one Rule, with two Ope- 
rations, only obſerving, That the 
given Terms are always five, whereof 
three are Conditional and Antece- 
dent, or Suppoſitions ; the other two 
demand the Queſtion, and are Con- 
ſequents anſwering ſome of the for- 
mer Antecedents ; inſomuch, that 
with the Anſwer there will be as 
many Conſequents' as Antecedents, 
which muſt match one another in 
the ſame Denomination exactly. 

If the Power of any Agent be gi- 
ven, and it be required to find how 
many ſuch Agents can produce a 
given Effet à in a given time; 
let the Power of the Agent be ſuch, 
that the Effet e may produced 
thereby in the time 8. Then will 

ad 


the Number of Agents be 2 
c 


| Rums, or Course of a Ship, is 

the Angle which ſhe makes in her 
Sailing with the Meridian of the 
Place, where ſhe is. 
Complement of the Rumb, is the 
Angle made with any Parallel to the 
Equator by the Line of the Ship's 
Run. 

Ru un, in Navigation, is one 
Point of the Compaſs, or 11 De- 
rees and a quarter, wiz. the 32d 
Part of the Circumference of the 
Horizon, or Compaſs- Card. which 
is the Repreſentative of the Ho- 
rizon. 

Ruun-LINx, is a Line deſcribed 
by the Ship's Motion on the Surface 
of the Sea, ſteered by the Com paſe, 
making the ſame, or equal Angles 
with every Meridian. | 

Theſe Rumbs are Heliſpherical 
or Spiral Lines, proceeding from 
the Point where we ſtand, winding 


about the Globe of the Earth, — 
6 


ccc 
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25 they come to the Pole, where at 
wy laſt they loſe themſelves. 

But in the Plane, and Mercator's 
a Charts, they are repreſented by 
8 ſtraight Lines. Their Uſe is to 
* ſhew the Bearing of any Places one 
= from another; that is, upon what 
= Point of the Compaſs any Shore or 
* Land lies from another. 
* * 9 —.— = — 
or- | £5 
nat 8. 


as ACCER. See Safer. 

Sacks of Earth, uſed in For- 
m tiication, are made of coarſe Cloth, 
the largeſt of them being about a 


gr. Cubick-Foot wide, and the leſſer 
AY ſomewhat more than half. a Foot. 
© 3 WF They are . ſerviceable upon ſeveral 
ne; Occaſions, more eſpecially for mak- 
ch, ing Retrenchments in haſte, to place 
ced on Parapets, or the Head of the 
wil Breaches, &c, or to repair them 
when beaten down. They are of 
good uſe alſo when the Ground is 
„ is Nocky, and affords not Earth to 
her Narry on Approaches, becauſe they 
the aan de eaſily brought on, and car- 
tied off: The ſame Bags, on occa- 
the bon, are uſed to carry Powder in; 
the of which they hold about fifty 
iip's Poundg a-piece. 
SACER. See Saker. | 
Ms SAGITTA,, a Conſtellation in 
De- dhe Northern Hemiſphere, conſiſting 
320 of eight Stars. | : 
the SAGITTA, in Mathematicks, is 
hich the ſame as the Verſed Sine of any 
Ho- Arch, and is fo called by ſome Wri- 
ters, becauſe 'tis like a Dart or Ar- 
bed ow ſtanding on the Cord of the 
face Arch. See Verſed Sine. | 
aſc, Ml. SAGGCITTARIUS, is theNiath, 
ngles WF” the Order of the twelve Signs of 
the Zodiack. 
vieal SAILING, See Plain, and Mer- 
from NCator's Sailing. 
ading Sak ER, a ſort of Cannon, and is 
1. till either extraordinary, or leaſt Size. 
the SAK ER EXTRAORDINARY, is 


8 AT 


four Inches Diameter at the Bores 


1800 Pounds weight, 10 Foot long, 
its Load five Pounds, Shot three In- 
ches and a quarter Diameter, and 
ſomething more than ſeven Pounds 
and a quarter weight; its Level- 
Range is 163 Paces. 

SAKER of the LEAST SIZE, is 
three Inches and three quarters Bore, 
nine Foot long, 1500 Pounds weight, 
its Load near three Pounds and a half, 
Shot four Pounds and three quarters 
weight, and three Inches one quar- 
ter Diameter. | 

SAR, in Fortification, formerly 
fignifyed the Undermining, or 
deep Digging with Pick-ax and Sho- 
vel at the Foot of a Work to over- 
throw it without Gunpowder : Now, 
it is uſed to ſignify a deep Trench 
carried far into the Ground, and 
deſcending by Steps from Top to 
Bottom; ſo that it covers the Men 
ſiceways; and to ſave them from 
Danger on the Top, they uſe to lay 
a-croſs it Madriers, that is, thick 
Planks, or Clugs, which are Bran- 
ches of Trees cloſe bound together, 
and then they throw Earth over all 
to ſecure them from Fire. | 

When a Cover'd-Way js well de- 
ſended by Muſqueteers, the Beftegers 
muſt make their way down into it 
by Sapping. SAS 293 

SARRASIN, in Fortification, is a 
kind of Portcullice, otherwiſe called 
a Herſe, which is hung with a Cord 
over the Gate of a Town or Fortreſs, 
and let fall in caſe of a Surprize. 

SATELLITES, by Aſtronomers, 
are taken for thoſe Planets which « 
are continually, as it were, waiting 
upon, or revolving about other Pla- 
nets; as the Moon may be called 
the Satellite of the Earth ; and the 
reſt of the Planets, Satellites of 
the Sun: but the Word is chiefly 
uſed for the new diſcovered ſmall 
Planets, which make their Revolu- 
tion about Saturn and Fupiter. 

SATELLITES of Fapiter, are 
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four ſmall Moons or Planets moving They were firſt diſcovered by Gali. 
round about the Body of Jupiter, as læus, by the help of the Tele- 


ſcope. 
The Diſtances of theſe Satellites, from the Body of Jupiter, are as follows; 


the Moon doth round our Earth : 


SAT 


from the Obſervations of | 


I 


8 


Mr. Caſſini — — — — — 5 
Mr. Borellus — — — — — G. 


Mr. Townley by the Micromet. |5. 51 


Mr. Flam/iead by the Microm. 


5.31 
Mr. Flamftead by the Eclip. of Sat. 5. 578 


From the Periodical Times Is. 578 


2 13 
„ 13. 23 1 
2 18.3 oy 24. F _ 
8. 78 [13. 47 [24- 72 14 
8. 85 [13. 98 [24. 23 cf 
8. 876[14. 15924. 903 8 
8. 87614. 168024. 9581 25 


The Periodical Times are: Of the 1 


Days. Hours. 
Firſt I 18 
Second 83 13 
Third 7 3 
Fourth 16 18 


Mr. Flamſtead, in Philo. Tran. 
No 154. ſays, that when Jupiter is 
in a 2uartile of the Sun, the Di- 
ſtance of the firſt Satellite from his 
next Limb, when it falls into his 
Shadow, and is eclipſed, is one Se- 
mi-Diameter of Jupiter; of the ſe- 
cond, two, or a whole Diameter 
nearly; of the third, three; of the 
fourth, five of his Semi-Diameters, 
or ſomething better, when the Par- 
rallax of the Orb is greateſt: But 
theſe Quantities diminiſh gradually 
as he approaches the Conjunction or 
Oppoſition of the Sun ſomewhat 
nearly; but not exactly in the Pro- 
portion of Sines. | 


Min. 

33 | 
17 13 (Vid. Newton's Princip, 
59 7 ag. 403. 

31 F 


i Ring, above 3 of the apparent 


SATELLITES of Saturn. Anno 


1684, in the Month of March, 
Mr. Cafjini, by the Help of ex- 
cellent Object. Glaſſes of 70, go, 
100, 136, 155, and of 220 Foot, 
diſcovered the two innermoſt ; (that 
is, the firſt and ſecond) Satellites of 
Saturn. | 

1. The firſt Satellite he obſerved 
to be never diſtant from Saturn 


Length of the ſame Ring ; and it 
was found to make one Revolution 
about Saturn, in one Day, 21 Hours, 
and 19 Minutes z making two Con- 
junctions with Saturn, in leſs than 
two Days ; one in the upper part of 
his Orb, and the other in the lower 
Part. Tt is diſtant from the Center 
of Saturn 4 Jof Saturn's Semi- Dia- 
meter. 

2. The ſecond Satellite of Saturn 
was obſerved to be 4 of the Length 
of his Ring diſtant therefrom, mak- 
ing his Revolution about him 1n two 
Days, 17 Hours, and 43 Minutes, 
This is diſtant from the Center of 
Saturn 5 3 Semi-Diameters of that 
Planet. ; 

3. From a great Number of choice 
Obſervations he' concluded, that the 
Proportion of the Digreſſion of the 
ſecond to that of the firſt, counting 
both from the Centre of Saturn, l 
as 22 to 17. ; 

4. And the Time wherein the 
firſt makes its Revolution, is - - 

im 


rr 2 


Ad Hd Ms. - Dn on: 


201. 
ele- 
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Time wherein the firſt makes its, as 
244 to 17. 935” | 

5. The third. is diſtant from Sa- 
turn, eight of his Semi-Diameters, 
and revolves round him in almoſt 
4 + Days. 

6. The fourth, or Huygenian Sa- 
tellite, as tis called, becauſe diſco- 
vered firſt by Mr. Huygens, revolves 
round Saturn, in about 16 Days, 
and is diſtant from his Centre about 
18 Semi-Diameters of Saturn. 

7. The fifth Satellite of Saturn is 
diſtant from its Centre 54 Semi-Dia- 
meters of Saturn; and revolves 
round him in 79 Days. The greateſt 
Diſtance between this Satellite, and 
the preceding, made Mr. Huygens 
ſuſpect there may be a ſixth between 
theſe two; or elſe, that this fifth 


8A T 


may have other Satellites moving 
round him. „ | 

8. Mr. Halls, in Phils. Tranſ. 
Ne 145. gives a Correction of the 
Theory of the Motion, of the Huyge- 
nian, or fourth Satellite of Saturn, 
and makes the true Time of its Pe- 
riod to be 15 Days, 22 Hours, 4r 
Minutes, fix Seconds; its Diurnal 
Motion to be 22 Degrees, 34 Mi- 
nutes, 38 Seconds, 18 Thirds, and 
the Diſtance of this Satellite from 
the Centre of Saturn, to be about 
four Diameters of the Ring, or nine 
of the Globle : and the Place where 


it moves, to differ little or nothing 


from that of the Ring ; that is to ſay, 
interſecting the Orb of Saturn with 


an Angle 23 Degrees and a half; fo 


as to be nearly parallel to the Earth's 
Equator. 7 


The Periodical Times of the Satellites of Saturn, according ta 
My. Caſſini are, of the 


Days. Hours. 
Firſt I 21 
Second 2 17 
Third 4 12 
Fourth 15 23 
Fifth 79 22 


SATURN, is the higheſt of the 
Planets. 

1. The Ratio of the Body of Sa- 
turn to our Earth, is about as 30 
to 1. 

2. The Perodical Time of Saturn 
about the Sun is in the Space of 30 
Years, or 10950 Days. 

3. The Semi-Diameter of Saturn's 
Orbit is almoſt ten Times as big as 
_ of the Magnus Orbis, and there- 
ore is more than 946969690 Eng- 
i Miles. 1 8 

4. According to Mr. Caſſini, Sa- 
turn's greateſt Diſtance from the 
Earth is 244330, his mean Diſtance 
2100090, and his leaſt Diſtance 
15070 Semi-Diameters of the 

arti, | 


Min. 
19 
43 
27 
15 

O 


5. Mr. Huygens found the Incli- 
nation of the Ring of Saturn to the 
Ecliptick, to be an Angle of 31 
Degrees. 

8 M. Axout aſſerts, that the re- 
mote Diſtance of Saturn from the 
Sun doth not hinder but that there 
is Light enough to ſee clear there, 


and more than in our Earth in cloudy 


Weather. 
7. In an Obſervation, which 
Mr. Caffini made Fune 19. 1692. of 


a preciſe Conjunction between a fixed 


Star, and one of Saturn's Satellites, 
he ſaith, that with his 39 Foot- 
Glaſs he could plainly ſee the Sha- 
dow of Saturn's Globe to be in part 


oval upon the hinder part of his 
Ring. The Diameter of Saturn at 
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the Time of this Obſervation, ap- 
peared to be 45 Seconds. 
8. The Diameter of Saturn to that 
of the Ring, is as 4 to 9. ; 
9 And the Diameter of the Ring 
ſeen from the Sun, would be but 


50%, and therefore, the Diameter 


of Saturn ſeen from thence would 


be but 1 17. As Mr. Flamſtead found 


by meaſuring it But Sir //aac New- 
ton thinks it ought rather to be ac- 
counted but as 10/. or g”. becauſe he 


ſuppoſes the Globe of Saturn to be a 
little dilated by the unequal Re- 


frangibility of Light. 

10. The Diſtance of Saturn from 
the Sun is about ten 'Times as great 
as that of our Earth from him; and 
therefore that Planet will not have 
above the tooth Part of the Influ- 
ence of the Sun which we have; 
and conſequently cannot be habitable 
by ſuch Creatures as, live on our 
Globe, unleſs there be ſome un- 
known Way of communicating Heat 
to him. = 

11. Dr. Gregory, in his Afronomy, 
makes the Semi-Diameter of the 
Ring of Saturn to that of the Planet, 
as 2 4 toi. 


SCA 

12. And the Interſtice between 
the Planet and the Ring, is the 
Breadth of the Ring. 

13. How the Ring of Saturn will 
appear in all Parts of the Orbit of 
the Planet, to an Eye placed at the 
Sun, or at the Earth, the ſame 
learned Aſtronomer  ſhews in his 
Aſtro. Phy. & Geometr, Lib. IV. 
Prop. 69, 70. 

SCALE, in Mathematicks, figni- 
fies any. Meaſures or Numbers which 
are commonly uſed ; or, the Degrees 
of any Arch of a Circle, or of ſuch 
Right Lines as are divided from 
thence ; ſuch as Sines, Tangents, 
Chords, Secants, c. drawn or plot- 
ted down upon a Ruler, for ready 
Uſe and Practice in Geometrical, or 
other Mathematical Operations, 

'The Plain Scale (for Sea-Uſe) has 


alſo ſet thereon the Scale of Chords, 


natural Sines, Tangents, Semi-Tan- 
gents, Secants, Rhumbs, Hours, 

eagues, and Longitudes ; with the 
Diagonal. Scale on the Back-Side, 
and ſome others, according as there 
is Room. ; 
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ScaLE of the Gamut, or Muſical Scenography is the Manner of de- 
Scale, is a kind of Diagram, con- lineating the ſeveral Parts of a Build- 
fiſting of certain Lines and Spaces | ing or Fortreſs, as they are repre- 
drawn to.ſhew the ſeveral Degrees, ſented in Perſpective. 
whereby a natural or artificial Voice | ScxEME, is the Repreſentation 
or Sound may either aſcend or de- of any Geometrical or Aſtronomical 
ſcend. The Name thereof is taken Figure or Problem, by Lines ſenſibl 
from the Greek Letter Gamma, which to the, Exe, Tp theſe are otherwiſe 
Guido Aretinus, who reduced the called” runs... 
 GreekScale into this Form, placed at Scho iuu, is a Diſcourſe ei- 

the Bottom, to ſignify from whence ther declaring what Things are ob- 
it was derived; ſo that ever ſince, ſcure in Definitions or Propoſitions, 
this Scale of Gamut hath been taken and their Corollaries ; or elſe clear- 
for the Ground-Work, or firſt | ing up of Doubts that may ariſe; 
Foundation pf all Muſick, both Vo- or ſhewing the uſe of the Doctrine 
cal and Inſtrumental. 
But there were three different ſtory or Origin of an Invention. 
Scales in uſe among the Ancients, SCloGRAPHY, is the Art of 


Viz. the Piatonical, Chromatical, taken for the Draught of a Building 
and Inharmdnical. Which ſee... +|\cut in its Length or Breadth, to ſhew 

ScaLEnGus Cones, -are.ſuch#*the-Lafide of it, as alſo the Thick- 
whoſe A re not at Right Angles | neſs Walls, Vaults, Floors, 
to their Bale. Timber Works, c 


. . $4 "4 | 4 
SCaLENgQus T TANG L YG; See SCcIDPTRICK See Ob/cura Ca- ö 
Triang les. e „ enn, N. N | 
| e the SciopRE 1cumMTELESCOPIUM, 


SCaRP, 
Foot of 


Sloping of the Wall from” the Bot- , ſcope adapted for obſerving the true 
tom of the Mork, to the Cordon on Time both by Day. and Night, to 
the Side of the Moat. .{regulate and adjuſt Pendulum Clocks, 

SCENOG R@APHY 3 in- eftive, | Witeht"-and biber Tiiye-Keepers ; 
the Scenogrhphick Appearance of invented by the ingenious Mr. Mo- 


any Figure, Body; or Building, is that ne, who has publiſhed a Book 
Side that declines Nom, or makes with this Title, which/ contains an 
Angles with that ſtratght Line ima- | accurate ! 3 of this Inſtru- 
gined to paſs through the (o, out- ment, and all its Uſes ard Application. 
ward Convex Points of the Scons#s, are {mall Forts built 
. nerally called by\Workmeny the for Defence of ſome Paſs, River, or 
Return of a Fore- fight Side nd |Placs:”. Sometinies they are made 
differs from the Orthographick Ap- | regular of four, five, or fix Baſtions 3 
pearance in this, that the la res Othbere- uf ſmaller Dimenſions fit for 
preſents the Side of a Body or Build- Paſſes, or Rivers, and likewiſe for 
ing as it is ſeen, when the Plane of the Field; which are, * 
the Glaſs ſtands parallel to that Side: 1. Triangles with Half: Baſtions, 
But Scenography repreſents it, as it which may be all of equal Sides, or 


ſeems, through a Glaſs not parallel they may be a little unequal. How- 


to that Side. 8 ever it be, divide the Sides of the 
In Architecture and Fortification, Triangle into two equal Parts, * 
Peres f 


3 


„„ 
of theſe three Parts will ſet off the 


Capitals, and the Gorges, and the 


Flanks being at _ Angles with 
the Sides, make half of the Gorge. 
2. Squares with half Baſtions, 
whoſe Sides may be betwixt 100 and 
200 Foot ; and let one Third part 
of the Side ſet off the Capital and 
the Gorges; but the Flank (which 
riſes at Right Angles to the Side) 
muſt be but one half of the Gorge 
or Capital, that is, the ſixth Part 
of the Side of the Square. 

3. A Square with Half-Baſtions 
and Tong. | | 

4. Long Squares. 

5. Star Redoubt, of four Points. 
6. Star Redoubt, of five vr ſix 
Points. | 


7. Plain Redoubts, which are ei- 


ther ſmall or great : The ſmall are 
fit for court Guards in the Trenches, 
and may be a Square of twenty foot 
to thirty. The middle ſorts of Re- 
doubts may have their Sides from 
thirty to fifty Feet: The =m ones 
from ſixty to eighty Feet ſquare 
The Profile (that is, the Thick- 
neſs and Height of the Breaſt-Works) 
to be ſet on theſe ſeveral Works, 
and the Ditches are alterable and un- 
certain; for ſometimes they are uſed 
in Approaches, and then the Wide- 
neſs o the Breaſt-Work at. the Bot- 
tom may be ſeven or eight Foot, in- 
ward Height ſix, and ontward five 
Foot. The Ditch may be eight or 
ten Foot, and ſometimes twelve: 
And for the Slopes to be wrought 
according to the Nature of the 
Earth; -. ſometimes they may be 
made fourteen or twenty Foot wide 
at the Bottom, and the Height of 
ſeven, eight or nine Foot, and to 
have two or three Aſcents to riſe to 
the Parapet: 'The Ditch may be 
ſixteen or twenty-four Foot wide, 
and five or ſix deep; and ſome- 
times they may come near the ſmall- 
eſt ſort of Ramparts, and have a 
Breaſt-Work Cannon- proof, with a 


gent without. 


Sm 
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Ditch of fifty or ſixty Foot wide, 
and are thus made to ſet upon Paſſes 
or Rivers to endure. 
- ScoREx, in Muſick, is the origi- 
nal Daught of the whole Compoſi- 
tion, wherein the ſeveral Parts, viz. 
Treble, Second Treble, Baſe, c. 
are diſtinctly ſcored or marked. 

Scoxpio, is the Eighth Sign of 
the Zodiac, being uſually marked 
thus (M). 

Scor iA, in Architecture, is a 
certain Member hollowed in form 
of a Demi-Channel, which is placed 
between the Torus, and the Aſtra- 
gal in the Baſes of Pillars; as alſo 
ometimes under the Larmier or 
Drip, in the Cornice of the Dorick 
Order, 

SCREW is one of the mechani- 

SCRUE, {cal Powers, conſiſtin 
of a Cylinder fulcated or hollowe 
in a Spiral Manner, and moving or 
turning in a Box or Nut, cut ſo as 
to anſwer to it exactly. 

In the Screw, the Power is to the 
Reſiſtance, as the ſaid Diſtance 
between two Threads to the Peri- 
phery of a Circle, run through by 
that Point of the Handle to which 
the Power is applied. 

SCROWLESs, or VOLUTES, a 
Term in Architecture. See Volutes. 


SEA-QUADRANT, See Back- 
Staff. 
SECANT, is the Line drawn 


from the Centre of a Circle, cut- 
ting it, and meeting with a Tan- 


SECOND, is the ſixtieth Part of 

a Minute. | | 
SEConDARY CIRCLES, in re- 
ference to the Ecliptick, or Circles 
of Longitude of the Stars, are ſuch 
as pafling through the Poles of the 
Ecliptick, are at Right Angles to the 
Ecliptick, (as the Meridian and 
Hour-Circles are to the Eguinoctial.) 
By the help of theſe (infinitely ma- 
ny Circles)all Points in the Heavens 
are referred to the FEclijtich: That 
- Gg4 3 
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is, any Star or Phznomenon. And 


\ 


if two Stars, c. are thus referred. 


to the ſame Point of the Eclipticł, 
they are ſaid to be in Conjunction; 
if in oppoſite Points, they are ſaid to 
be in Oppoſition : If they are re- 


ferred to two Points at a Quadrant's 


Diſtance, / they are ſaid to be in a 
Quartile Aſpe& ; if the Points differ 
a lixth Part of the Eclixicl, the 


— Stars are ſaid to be in a Sextile Aſ- 


ct, Se. 

And, in general, all Circles which 
interſect one of the ſix greater Circles 
of the Sphere at Right-Angles, may 
be called Secondary Circles ; as the 
Azimuths, or Vertical Circles in re- 
ſpect of the Horizon, S. 

SECONDARY PLANETS, are 
ſuch as move round others, which 
they reſpect as the Centre of their 
Motion, though they move alſo a- 
Jong with the Primary Planets in 
the annual Orbit round the Sun; 
and theſe are otherwiſe called the 
Satellites, ſuch as the Moon to the 
Earth: And Jupiter hath four mov- 
ing round him; as Saturn, accord- 
ing to Caſſini, hath five. Mars, Ve- 
nus and Mercum, have no Secondary 
Planets moving round them, that 
have been yet ed ; 

SECTION Conick, See Conick 
Section. | 3 

SECTION, in Mathematicles, ſig- 
nifies the cutting of one Plane by 
another, or a Solid by a Plane. 

The common Section of two 
Planes is always a Right-Line, be- 
ing the Line ſuppoſed to be drawn 
on one Plane by the Section of the 
other, or by its Entrance into it. 

SECTION of @ Building, in Ar- 
chitecture, is underſtood of the Pro- 
file and Delineation of its Heights 
and Depths raiſed on a Plane; as if 
the Fabrick were cut aſunder to diſ- 
cover the Inſidle. 


SECTOR, is an Inſtrument made 


ef Wocd, . Braſs, &c. with 
a Point, and ſometimes a Piece to 


N * 
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turn out to make a true Square, with 
Lines of Sines, Tangents, Secants, 
equal Parts, Rhumbs, Polygons, 

ours, Latitudes, Metals, Solids, 
Sc. and is generally uſeful in all 
the practical Parts of the Mathema- 
ticks, and particularly - contrived 
for Navigation, Surveying, Aſtro- 
nomy, Dialling, Projection of the 


Sphere, &c. by Gunter, Foſter, Col. 


{ins, and others, There- are like- 


wile Sectors for Fortification and 


Gunnery, by Sir Jonas Moor. 
The great Advantage of the Sec- 
tor above any Rule or Scale is, that 
all its Lines can be accommodated 
to any Radius; which is done by 
taking off all. Diviſions parallel wiſe 
and not lengthwiſe. The Ground 
of which Practice is this, that Pa- 
rallels to the Baſe of any Plain Tri- 
angle, bear the ſame Proportion to 
it :: as the Parts of the Legs above 


the Parallel do to the whole Legs. 


- SECTOR V a Circle, is a mixt 
Triangle comprehended between 
two Radius's and an Arch of the 
Circle. 7 

SECUNDANs, in Mathematicks, 
is an infinite Series of Numbers, 
beginning from nothing, proceed- 
ing as the Squares of Numbers in 
Arithmetical Progreſſion. As for 
Inſtance, 


o, 1, 4, 9, 16, 25, 36, 49, 64, &c. 


SEGMENT. of @ Circle, is a Fi- 


gure contained between a Chord and 
an Arch of the ſame Circle. 

If the Altitude AB of the Segment 
DAC of a Circle be biſſected in E, 
and the Right-Line DE be drawn, 


* 


„„ 4 


as alſo the Chord A D; then' the 
Area of the Segment D A C will be 
nearly 
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nearly equal to BDT. , ADx AB. 


5 8 DETzAD 
Or, nearly equal to - __ X 


2 AB. Or, if you take BE to AB 


as „ 10 to 5, twice the Rectangle 


ABxED will be to the Area of the 


Segment DAC, as 3 to nearly. 


See Newton's Fluxions at the End. 


SEGMENT F @ Spbere, is a Part 
of it cut off by a Plane; and there- 
fore the Baſe of ſuch a Segment 
muſt always be a Circle, and its Su- 
perficies a Part of the Surface of the 
Sphere. 10 8. 2 

in Solid Content is found by mul- 
tiplying the Surface of the whole 
Sphere, by the Altitude of the Seg - 
ment, and then dividing. the Pro- 
duct by the Diameter of the Sphere, 
and to the Quotient adding the Area 
of the Baſe of the Segment. 

If ACD be a 
Circle, AFC D a Square, and EBC D 
be z the Complement of a Segment 
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of a Circle to a Semi- circle, then 
the Segment of a Sphere generated 
by the Rotation of the Semi- Seg- 
ment E BCD about AED, toge- 
ther with the Cone generated by the 
Right-angled Iſoſceles 
E HD, are equal to a Cylinder ge- 
nerated by the Rotation of the Ob- 
long E C D, about E D. 

If to 3 times the Square of the 
Semi-diameter of the Baſe of the 
degment of a Sphere be added 
the Square of the Segment's Alti- 
tude, and the Sum be multiplied by 
the Altitude of che Segment; and 


Quadrant of a 


Triangle 


DEM 
this Product again by the conſtant 
Decimal... 5236, the Sum will be 
nearly equal to the Solidity of that 
Segment. VV 
The Surface of any Segment of a 
22 generated by the Rotation of 
the Semi-Segment ABE of a Circle, 
is equal to a Circle, the Radius of 
whole: Baſe is the Chord A B drawn 
from the Vertex A to the Extre- 
mity Bof the Radius of che Baſe of 
iin, è R 
SEMI- BEV, a Term in Mu- 
ſick. See Notes and Time. 
SEM1-CIRCLE, is the Figure 
contained between the Diameter of 
a Circle, and half the Circumfe- 
rence... @ 
Alſo an Inſtrument for ſurveying, 
made of Braſs, and divided into 
180 Degrees, being half the Theo- 
dolite, is ſo called. 8 
SeMI-CuBicaLl Parabola, is 2 
Curve as AM of the fecond Or- 
der, or one of Sir Jaac Newton's 
five diverging Parabola's, wherein 
the Cubes of the Ordinates PM are 
as the Squares of the Abſciſſes, that 
is, ſuppoſing à an invariable Quan- 
tity of a proper Magnitude, it will 
be a x APH =PM or 1 
The Solid generated by the Ro- 
tation of the Space A P M about the 
Axis AP, will be 2 of a Cylinder 
circumſcribing it, and a Circle equal 
to the Surface of that Solid may be 
found from the Quadrature of an 


Hyperbolick Space. | 
The Length of any Arch A M of 


this Curve, may be caſily obtained | 
from the Quadratur? of a Space 
| | contained 


DM 
contained under part of the Curve 
of the common Parabola, two Semi- 
ordinates to the Axis, and the Part of 
the Axis contained between them. 


And the Curve, may be deſcribed by . 


a continued Motion, viz. by faſten- 
ing the Angle of a Square, in the 
Vertex of a common Parabola ; 
and then carrying the Interſection 
of one fide of this Square and along 
Ruler (which Ruler always moves 
rpendicular to the Axis of the 
Parabola) along the Curve of that 
Parabola. For the Interſefion of 
that Ruler, and the other fide of the 
Square will deſcribe a Semicubical 
Parabola. Mr. Mac-Laurinin his 
Geometr. Organica does this without 
a common Parabola. 
' SEMI-DIiAMETER, or Radius, is 
that Line that is drawn from the 
Centre to the Circumference of a 
Circle. 2 1 9 
Semi-DIaMEeTER, in Fortifica- 
tion, is two-fold, vis. the greater 
and leſſer : The former being a Line 
compoſed of the Capita), and the 
ſmall Semi-Diameter of the Poly- 
on; and the other, a Line drawn 
to the Circumfercnce from the 
Centre through the Gorges. 
Stmi-DiaPpason, a Term in 
Mufick, ſignifying a defective or 
imperfect Octave. | | 
SkEMI-Dlar ENTE, in Muſick, 
ſigniſies an imperfect Fifth. = 
SEMi-Diroxz, in Muſick, is 
the leſſer Third, having its Terms 
as ſix to five. a 
SEMuI-QUAD RATE, 
with Quartile. 
SEMdeQuanTlE, an Aſpect of 
the Planets when diſtant from each 
other 45 Degrees, or one Sign and 
an half. | 
SEMI-QuaverR, a Term in 
Muſick. See Notes and Time. 
SeEMI-QUuinT1LE, an Aﬀpe&t of 
the "i cage — the Bilance of 
36 Degrees ftom one anether. 


the ſame 


SER 
 Semr-SexTILE, an Aſpect of 
the Planets when diftant from one 
another '30 Degrees, or one Sign, 
and is noted thus, 8 8s. 
Semi-Tons, a Term in Muſick, 
of which there are two' ſorts, viz. 
a greater and leſſer; the Inharmo- 
nical Deiſis being the Difference be. 
tween the. ET 


SENSIBLE Hor iz Ox. See He- 


rin, © 7 
SENSIBLE PoinT. See Point 

Senſible. e 

SERPETITARIUSsS, a Conſtella- 


tion in the Northern Hemiſphere, 
conſiſting of thirty Stars. 
 SEPTENTRIONAL SIGNS, are 
the firſt ſix Signs of the Zodiach, fo 
called, ben they decline towards 
the North from the Equinoctial, 
and are the ſame with Boreal 
Signs. | | 


an orderly Proceſs or Continuation 
of things one from another. Tis 
commonly in Algebra connected 
with the word finite, and there by 
Infinite Series is meant certain Pro- 
greſſions, or Ranks of Quantities, or- 
derly proceeding, which make con- 
tinual Approaches to, and if infinite- 
ly continued, would become equal 
to what is inquired after. 

This Method took its Riſe from 
the learned Dr. Wallis's Arithme- 
tick of Infinites, and has been of 
late ſo purſued by ſeveral worthy 
Perſons of our Nation, eſpecially 
the incomparable Sir {/aac Nexwton, 
that it is now one of the greateſt Im- 
provements of Algebra. | 

Every infinite Series may be 
ſummed up, if the Terms of it are 
expreſſed by a Fraction, the Factors 
of the Denominator of which are 
taken from, any Arithmetical Pro- 

reſſion, and the Numerator be a 
—— whoſe Dimenſions at 
leaſt are leſs by two than thoſe of 
the Denominator. 


_ 


The 


SERTES, properly ſpeaking, is 


ab 


the! 


% 2 * 2 


above; 
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The following Account of the being new, eaſy and plain, it will 
Method of Increments of Mr. Cunn's not be amiſs to inſert here. 


ET 2 be ſome Integral Quantity, e Relat increaſing by the conſtant 


Increment q, which let bear a finite lation to , 
Then if 8 be the preſent Value of the Integral, 
- q Wil Ph the Firft ſucceeding Value, 
29 the Second, 
2 37 * Ar 


T the . 


Ay let theſe ſeveral ſuccefive Values, . for Eaſe and Conreniene, be 


denoted by the ſame 2 accented underneath : 
den 2 will be eren by 2. 
e 8 
227 by 
CF 
er 55 Word: = 
And in like manner hilft 2. is the preſent Value of the RET. the 


Value of 2 immediately preceding the preſent, which, if you pleaſe to 
call the Firſt . will be bay ; vx 


ii 
—— 


The Second 2 — 29 . . 6. 
The — Es. 3 ? 1 N 


And if you Plena to let theſe-be cen by: « the ſame Dee 


Then 2— q will be denoted by ©. 
222 8 F ho | 


z 237 ; | 2 | "0 F ö — 
, — 3 


N. B. Dr. B. "Tanks, and others, choſe to FOE the fa by 
the ſame Letters with the mY z only for Diſtinction ſake they point 
them beneath: 


So 


2 Sole — — 


- . * — ITY 
CTT ̃ -w. — —ẽQt———— — 
— 3 — —— 2 — = — 
— : p a ». — — —— — — — ——_ 2 > — — — — x £ 
RS hen * — — ay - os 7 . 2 yy 
I a K * 2 — — 2 $4 — <A — — 
8 — — _ - — — 2 — — Po . — * — — _ — 
5 —_— — — —— — 2342 „ u — » „ „ — 
> * — 3 E ———ͤĩ 2 ů —— 1 
©. FR. = — 5 ri. 4 er A ** 2 — p 
0 * PR 


. — wivaieinoss worn — 


' 
ME 
4 1 
1 
| 1 * 
: '4 4 
11 
1 
0 14 ; 
' \ 
wh! 
; 3 
e 
IF 
217 ) 
4 
Dn 
4138 | 
I» i 
_— Z 
0 7 Z 
2:13 
T1534 j 1 
i . 
1 
1 q 
N 1 y 
k {Þ 
; 
| #: 
pl 
| 44 
15 | f 
e 
1 1 FL 
1 11 
1 $2 i 
4 
ſl [2 1 
1 15 1 o 
1 
. mn 
| W 7 
| 
ie 14 
1 
_ © nn 
” | 
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Now, if we make m to increaſe uniformly by the Increment 1, and 
ind the following State , that is, when »: mes m7 - 1 ; or which 
amounts to the ſame Thing, multiply the preceding Suppoſition by pe bz, | 
we ſhall have the Product. 9 . 


* ram x ＋ lan- Hh Tas *, ec. 


lam + ral ＋ ma ＋ fa x*, &c. 


In which m = I=r whence = 
8 
| | "BA mm 
n ; | 2 
* * * — 
aum mmm 
F „ — 5 1 — 
And 15 9 ® 3-2 
\\ , WAS 
Like F , mmm 4 mmmm 
ikewiſfſe © 2 1 = "= 
> 4c + 3.2 4. 3. 2. N 
f WES * \\ V 
Whence a TA“ = a" + na x + 2 aa x2 + 23 4 3 i 
oy * 7 


+ bas x3, &c. 


There are other Theorems for this Parpoſe, eafily deduced from this: 
Such is this following; where A is the firſt Term, B the ſecond, C the 


third, c. 5 | 
| m + 1 m ＋ 2 
FTS N , eos 
e ex 42 ＋ 
. Of all the Varieties for this Purpoſe, every one hath ſome peculiar 


Property which the reſt have not. 
2. To raiſe the Infinitonomial to any Power indetermined . 
Soppoſe it to be 4 + By + S + Dys ), e. = 
B C D 
Ax 1 + e Ec. 
Which call AX ITH TOT bot ＋ 55, &:. 


Then for the Form of the Power, you may obſerve (by Induction) that 

the firſt Term will be always 1; the ſecond, where the Index of y will be 
an Unit, cannot be formed by any of theſe Terms but the 1/ and 24; and 
that the third Term, where the Index of y is 2, can be produced only by 

; either 
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d either ſquaring the 24, or multiplying the 34 by the 1 Term. And the 


fourth, either by multiplying the 1/ by the 475, the 24 by the d, 
X Cube of the 24; and ſo proceeding, taking all the poſſible mw 
then you will þave, if the required Power's Index be denoted by , 


4* x1 TT + ay Þ+'g9* 
＋ 46*3* ab oþ bet 
: rt gf 
| yr thbcy* ＋ v. * 


Let m increaſe to m ＋ 1, and the Power of the Infinitonomial will 


be, 
333 1442 
. 71 pg 2 
5 263 y3 fee 7* 


b - —. + bbc 
b 4. N [+ v 
4⁵ 7 
gbc ＋ 146 
+ 4 ＋ 26* c 
pb* 
* 7'* 
a 4 C 
+ 26d 
c 


Here it appears, by comparing like Terms, that y is the Increment 
of gby, that is, 


2212 m. therefore g = 7. 


And þ = 1 = m 5 = m 
E = p = 2 þ 2 
4 m , gr 
42122 . 1 = m 
n ⁵ gen Au 21 » = 2 2. 
= þ 2 —= ZR 
7 2 7 2. 
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'E 3 1 
by ; s Sd . 0 ö 
* = 1 = ons * 2 = n f 
I 4 . . — 4 K L 
14 > "vg 4 4 
b | NR... 
Fai =28 + r= 
1 * : . . 4 
« mm 
s = hb = m *% 2 — 
OY : | 2 1 
8 „% 184 * 
; 
\ XV wy 
5 . . mn . mmm 
„ 1 E * : * — P © + Num 
P E Satin m7" 
. 3 2. 3. 
\\ \ : \\\ nl 
Amn N Nun : 
* 2 2 — ' 1 A — 1h 5 5 
ry 2. 3 4 LL 2, 8 


Now reſtore the Values of b, e, d, e, &c. and multiply 


'reſtore the Values of g. E 4, c. and it will be 


m 


+= 4"""By ET. 


mM m=—1 WES 
_— 1 


% 


3 N n 13 
5 
5 | +— X —_ 2 BN 
+ * Fa Djs 
+ => — 5 7 3 — Ae 54 y4 
+= x x 2 A. BY G 
+= x — : Au- C 


mm 


$ Wo 1 : 
"hy "I = 
+ = 47 bye 

Ee. 


by Au, and 


3. If 
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3. If the Terms of any Series be a, a+ x, a+ 2x, Cc. till a ＋ nx, 
and you require the Sum of all : 


Let the Term next following the laſt (viz. a+ » + 1 x x) be called ; 


* 


then will be the Increment of the Sum: And ſo * + 4, the Inte- 


gral of u, will be the Sum it ſelf. But when the Term next following 
the laſt is a, then the Series is nothing. Therefore when az; then 


( 2 + 4, i. Jes + 4=0. 


Whence A-2422 * N 
— — — * 
2 4 2 Xx 1 


Therefore the Sum ſought is mm 22 


2 * 2 & 
Which, if c be the laſt Term, will be , 
5 ccan=car 
. es RAN, Laa aK 
„ _— 


From the former Series a, a x, &c. let there be found this 
a X a + x, a LA X a+ 2 , a LZz XK X a+3 x, 4a ＋ 3 * * 
2 T 4x, Cc. till a TX Xa ＋ TI NY: to find the Sum of all. 


Then let the Term immediately following the laſt be , which is the 
Increment of the Sum: | id 


- 


* 


n nn 
Therefore the _ is ' + 4. 


iy 


When that which immediately follows the laſt is @ à the Sum is = 
nothing | 


Therefore, writing a 7 for n n, the Sum 
Fg 


aaa 22 4 
Az A 
52. * 


3 H h Con- 
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— 


mmm aaa 


Conſequently ___ / — is the Sum ſought : 
3m * 25 ag | 
Where if c be the laſt Term of the Arithmetick Series, it will be 
eee 2% c T* — c 2 — a3 
8 


Alſo from the ſame Series, vis. a þ x, Se. let this be form'd: 


3 = 


* == A=, 22 
x a+ 4%, &c, till @ + = x x 2 ＋ 3 X a+n+2x 


x a+n +3 x. 


Let the Term immediately following the lat be n m m, Which is the 
Increment of the Sum; | _ 


— 


1 


. 
And the Integral ___ 3 3 
* 
But when che Term next following the 15 is 4 42 a a, the Series 
is O. 


: 2242 4 | 1 
lee A 
. 5 2 W 5 4 
* * 
mmmmn aaa a | 
Conſequently e js the Sum ſought. 
228 — 2 
7 Ear 224 if e be the laſt Term in the Arithmetick 
Or, — Series. 
8 7 5 2 


Other Examples of putting variable Quantities into Increments. 


N — f 2 — 2 — 7 
Example 8. The Increment of __ 1 __1 8 — 
: 885 „ 1 u u 
4 , * o 
= * 
= —— 
727 
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| F 
Example, . The Increment of —— iE | 
| | A n "23+ m 02 hs 
* XXX XXXIX XXX 
—— — : N 4 
* N WY +, \ wi : 2 
nn*n'n — mn * 3 bn nnnn 
* Ai vl % VV Away XXII Y WAN 
37 
—— — 
n n u un 0 
\ \\ vil I 


Example 10. The Increment of 


I | 2 o i 1 
2 2 Oc. till z M s z e. ftillzs * „* Sc ma” = 
& . I B allalz2 38T1 * -I 3 
x & Oc. till > — & 2 &c. till zz * — K Cc. x X Cc. 2 
ach, 8 ell aj B p+1 8 B41 G EI & 
aa K, Sc. till z* z * e. U nm © 
a a1 8 Br c NL 8 8 ＋T 
* — 2 2 T＋ 2% — 2 — 3 + 12 
nn * ptr — op 3 tt 1 6 — — 
z * Cc. till - & © 2, c. till z N : 
a a1 661 % 6 
X ln 
» e 
* p41 


Therefore to put any ſucceſſive Values, dividing Unity of a flowing 
Quantity into Increments, multiply the Expreſſion by the Number of the 
Factors into the conſtant Increment of the variable Quantity: Then di- 
vide by that Value of the variable Quantity which next ſucceeds the laſt 
which is given, and change the Sign : So you will have the Increment. 


Cos. Hence alſo it naturally follows, that the Integral of any ſuch 
Increment will be had thus : 

Change the Sign, multiply by the laſt given Value of the variable 
Quantity, and divide by the new Number of Factors into the conſtant 
Increment, and you will have the Integral. 


Example 11. The Increment of any Power u is un - 22 


+ 2 1. | A 


| Exaniple 12. And the Increment of 2 an is an — ann = 3 


+ 3n#* ＋ 3. wo Ana 
| Hh 2 Example 


SER SER 
Example 13. In like manner the Increment of 


("+ (22 +(3 = „. is 


(1 z + (2 "6 ＋ (3 . Oc. | 9 (1 = —(2 * — (3 be Se. 


= (1xmz x + — * * 3 x, &c. 
＋ (2 x ms 2 þ == of#3 2, Ce. 

+ (3 x 1 Ex 3 = e. 
Tc. x | | c. 


From theſe 3 it is evident, that always the Index of the higheſt 
Power of the variable Quantity in the Increment is leſs by an Unit than 
the Index of the higheſt Power of the Integral; and that the other ſuc- 
ceeding Terms deſcend as the Binomial Theorem for raiſing integral 
Powers; and conſequently, the Form of the Integral of any Power is 
known. 

Wherefore, if it be required to find the Integral of 


— 1-1 1˙2 1-3 
(iz +(2z T (32 +(4z „e. 
we may with Safety put it 


— 


aw 


5 1 


* 


a= er +... + Sz „ * &c- 


where us Increment is an Unit. And then to determine the Coefficients, 
, Þ, , Cc. we have | 


vw 


(4 x” , &c. 
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No 
12 N 
? a” 
{ 
a. 2205 
7 a R — bY 
| T 
* FER * 
„ ie [6 
mw *.} wy eld. 
1 os ES 
| | 25 un 
1 |[*].8 |+-e |& 
t- In] 8 je ER |& 
X 8 Q 8 Q 
ele-| 2} 7 
— 8 
"- 7 EIS - 
1 | 
Sl -x o 1 &| 22 
2 
| l | 5 
& < * 


: 
2 


6, 1 Sc. denote the Coefficients, excluſive of, 


But if a, 


of Vz 


E 
TIC 
S 
1 5 
818 
2 N N 
5 
81 | & | * * 
* * — 
2 l I = 
81 32. + 
* 22 * a [ 
8 85 
&]8- l A- AIs 
| | 
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Therefore if » denotes the Order of the 'Terms, the firſt will be 


( 8 21 


E x and either of the following Terms will be 
ELF 
4 


| \ dy HF 2mm 1-2 
* 2 ( ov 2 ” 2 X 93 
ra TJ > 

7 7 | a 


In which Theorem we go on till a Value of 2 = 2, and the Number of 
the Terms will be = 1. | 


” N 4 —— 
— 


Hence, if there be a Series of Cubes whoſe Roots are in an Arithmet!” 
cal Progreſſion, and 23 be put fer the Term which immediately follows 
the laſt; to ſum up ſuch a Series, we muſt find the Integral of z*. In 
which Caſe rr z, (t, and all the following Values of C, are no- 
things. Therefore | 5 


The firſt Term 


The ſecond Term 5 
F 6 "E 142—2 
* ＋2 — 2 7 
The third Term 


— — 


0 RE 


m +2 — 23 nt TY, "OM = 0" 


2 * TAN & 


| The fourth Term 


E 


ECG: 53 ; 
m1 +2 — 2 7 +B*X>+a*x+ 2, Ea 


DATES Xi *25* = 09. 


Therefore the Integral is 4 & z—"— 7 23 + 2 25 2 ＋ 4 


But when a, the firſt Term in 


. q th — . 
which immediately follows the laſt, „ IG, che 


the Sum is nothing. 
There” 


SEX 


COR TY 
Thermen 7s z Te + * 


SHO 


2＋ 4=0. 


1 


I 
Whence ar 8 * ad — 


Therefore the Sum ſought is, 


1 1 1 1 1 1 
4 21 3 2 4 — 2 
9 2 + 4 - 4 . + 2 a . 
—ů —̃ ĩ.4. ꝗ—— — — — 


1 
1 
1 2 ** 2 — — a © 
54 4 : . + o 


SERPENTINE LINE, the 
with Spiral ; which ſee. 

SESQUIALTER, in Muſic. 
Time. 

SESQUIALTERALPROPORTION, 
is when any Number or Quantity 
contains another once and an half ; 
and the Number ſo contained in the 
greater is ſaid to be to it in ſubſeſ- 
quialteral Proportion. 

SESQUIQUADRATE, an Aſpect 
or Poſition of the Planets, when they 
are at the Diſtance of four Signs and 
an half, or 135 Degrees from each 
other, : 

SESQUIQUINTILE, an Aſpect of 
the Planets, when 102 Degrees di- 
ſtant from each other. 

SESQUITER TIONAL PROPOR- 
TION, is when any Number or 
Quantity contains another once and 
one Third. 

SEXAGENARY TABLES, were 
Tables contrived (formerly) of Parts 
Proportional; where, by Inſpection, 
you may find the Product of two 
Sexagenaries to be multiplied, or the 
Quotient of two that are to be di- 
vided by one another, &c. 

SEXAGESIMAL FRACTIONS, or 
Sexageraries, are ſuch as have al- 
ways 60 for their Denominators : 
There were antiently no others uſed 
in Aſtronomical Operations; and 


ſame 


See 


3 
* — 


nx 


they are ſtill retained in many Caſes, 
though Decimal Arithmetick begins 
to grow in uſe now in Aſtronomical 
Calculations. | 
SEXANGLE, in Geometry, is a 
Figure conſiſting of ſix Angles. 
SexTANS, is the ſixth Part of 
any Thing : Thus, there is an 
Aſtronomical Inſtrument called a 
Sextant, as being the 6th Part of a 
Circle. This bath a graduated Limb, 
and is uſed like a Quadrant. 
SEXTILE, the Poſition or Aſpect 
of the Planets, when at 60 Degrees 
diſtance, or at the Diſtance of two 
Signs from one another; and is 
marked thus 
SHOULDERING, in Fortification, 
15 a Retrenchment oppoſed to the 
Enemies, or a Work caſt up for 
Defence on one ſide, Mrether it be 
made of Heaps of Earth caſt up, or 
of Gabions and Faſcines. A Shoul- 
dering alſo is a ſquare Orillon ſome- 
times made in the Baſtions on the 
Flank near the Shoulder, to cover 
the Cannon of a Caſemate. Apain, 
it is taken for a Demi-Baſtion, or 
Work conſiſting of one Face, and 
one Flank, which ends in a Point 
at the Head of a Horn-work or 
Crown-work : Neither is it to be 
underſtood only of a ſmall Flank ad- 
ded to the fides of the Hornwork, to 
| Hh 4 


defend 


2 2 — — 8 —— 
en 


SIM 


defend them when they are too long, 
but alſo to the Redoubts which are 
raiſed on a ftrait Line. 

StDEREALYEAR. See Solar Near. 

SILLON, in Fortification, is an 
Elevation of Earth, made in the 
Middle of a Moat, to fortify it when 
too broad: It is otherwiſe called 
Envelope, which is the more com- 
mon Name. 

SiM1ILAR, in Geometry, is the 
ſame as lite. | 

SiMILAR ARCHES of @ Circle, 
are ſuch as are like Parts of their 
whole Circumferences. 

StMILAR Bop rs, in natural 
Philoſophy, are called ſuch as have 


their Particles of the ſame Kind and 


Nature one with another. 
SIMILAR Plane Numbers, are 
thoſe Numbers which may be ranged 
into the Form of Similar Rectan- 
gles: That is, into Rectang les 
whoſe Sides are proportional, ſuch 
are 12 and 48; for the Sides of 12 
are 6 and 2. and the Sides of 48 are 


12 and 4. But 6. 2 :: 12. 4. and 


therefore thoſe Numbers are Simi- 
SIũILAR Porycons, are ſuch 
as have their Angles ſeverally equal, 
and the Sides about thoſe Angles 
proportional, 5 
SIMILAR 


REcTAanGLEs, are 


thoſe which have their Sides about 


the equal Angles proportional. 

. "Al 22 Similar Rect- 
angles. | 
2. All Similar ReQtangles are to 
each other as the Squares of their 
homologous Sides. 

SIMILAR Right-lin'd Figures, are 
ſach as have equal Angles, and the 
Sides about thoſe equai Angles pro- 
portional. | 

SIMILAR SEGMENTS of @ Circle, 
are ſuch as contain equal Angles. 

SIMILAR CURVEs. Two Seg- 
ments of two Curves are called ſimi- 


lar, if any Right-lined Figure, be- 


£ . 5 
* 3 Fe 1 
— * 


SIM 
ing inſcribed within one of them, 
we can inſcribe always a fimilar 
Right-lined Figure in the other. 

IMILAR CoNIC SECTIONS? 
Two Conic Sections are ſaid to be 
ſimilar, when any Segment being 
taken in the one, we can aſſign al- 
ways a ſimilar Segment in the other. 

IMILAR DiAMERTERS of two 
Conic Sections. The Diameters in 
two Conic Sections are ſaid to be 
ſimilar, when they make the ſame 
Angles with their Ordinates. 

8 MILAR SOL1Ds, are ſuch that 
are contained under equal Numbers 
of ſimilar Planes, alike ſituated. 

SIMILAR TRIANGLES, are ſuch 
as have all their three Angles re- 
ſpectively equal to one another. 

1. All ſimilar Triangles have the 
Sides about their equal Angles pro- 
portional. | 

2. All fimilar Triangles are to one 
another, as the Squares of their ho- 
mologous Sides. EY 

Stur IE Flank. See Flank. 

SIMPLE PROBLEM, in Mathe- 
maticks. See Linear one. 

SIMPLE QUANTITIES, in Al- 
gebra, are ſuch as have but one Sign, 
whether poſitive or negative : Thus, 
2a, and 36, are ſimple Quantities. 

But a, and +d4—c+4 are com- 
pound ones. 

SIMPLETENATILLE. See Tenaille. 

SINE, or Right Sine, is a Right 
Line drawn from one End of an 
Arch, perpendicularly upon the 
Diameter drawn from the other 
End of that Arch: or it is half the 
Chord of twice the Arch. 

If the Radius be =1, then the 
Length of the Arch of a Quadrant 
will be 1.57070, Ec. and the Square 
of it is 2.4694, c. Now if this 
Square be divided by the Square of 
a Number expreſſing the Ratio of 
9o Degrees to any given Angle, as 
A, and the Quotient be called x, 
three or four Terms of this Series 


1— 


80 L 
% X 23 24 Be 
TT, M7 


will give the Coſine of the Angle 
A n 


StnE Comruruntar:; See Com- 


plement. 


SINGLE, or Simple Eccentricity. 
See Eccentricity. 

S1NnICAL QUADRANT is made of 
Braſs or Wood, with Lines drawn 
from each ſide interſecting one ano- 
ther with an Index, divided by Sines, 
alſo. with ninety Degrees on the 
Limb, and two Sights to the Edge, 
to take the Altitude of the Sun. 
Sometimes inſtead of Sines, *tis di- 


' vided all into equal Parts; and is 


uſed by Seamen, to ſolve by Infpec- 
tion any Problem of Plain-ſailing. 

S1PHON, a Glaſs or Metalline 
crooked Pipe, Tube, or Cane. See 
Syphon. 

Sirius, the Dog-Star, a bright 
Star of the firſt Magnitude in the 
Conſtellation Canis Major. Its Lon- 

itude is 99 Degrees, 47 Minutes, 

atitude 39 Degrees 32 Minutes. 

SLIDING Rules, or Scales, are 
Inſtruments to be uſed without Com- 
py in Gauging, Meaſuring, &c. 

aving their Lines fitted ſo, as to 


anſwer Proportions by Inſpection; 


they are very ingeniouſly contrived 
and applied by Gunter, Partridge, 
Cog /oall, Everard, Hunt, and others, 
who have written particular Trea- 
tiſes about their Uſe and Applica- 
tion, 
SoLar Comer. See Diſcus. 
SOLAR CYCLE. See Cycle of the 


Sun. 


SOLAR SPOTS, See Spots of the 


Sun, 
SOLAR YEAR, is either Tropical 
or Sidereal. „ 
Trepical Year, is that Space of 
Time, wherein the Sun returns a- 
gain to the ſame Equinoctial or Sol- 
tticial Point, which is always equal 


to 365 Days, five Hours, and about 
55 Minutes. 


SOL 


The Sidereal Year, is the Space 
wherein the Sun comes back to any 
particular fixed Star, which is about 

66 Days, eight Hours, and nine 

inutes, 5 

 SoLip ANGLE, is an Angle 
made by the meeting of three or 
more Planes, and thoſe Joining in a 


Point, like the Point of a Diamond 


well cut. 

SoLID BasTIon, See Baſtion. 

SOLID, in Geometry, is the third 
Species of Magnitude, having three 
Dimenſions, — Breadth, and 
Thickneſs, and is frequently uſed in 
the ſame Senſe with Body; it may 
be conceived to be formed by the 
direct Motion, or the Revolution of 
any Superficies, of what Nature or 
Figure ſoever. 

oLID of leaft Refiſtance. Sir 

Taac Newton, in his Principia, 
ſhews, that if there be a Curve- 
Figure, as DNFB, of ſuch a Na- 
ture, as that from any Point, as 


M, taken in its Circumference, a 


Perpendicular N M be let fall to the 
Axis AB: And if, from à given 
Point, as G, the Right Line GR, 
be drawn parallel to a Tangent to 


1 


the Curve in that Point N-: And 
alſo, if the Axis being produced, 
till GR cut it, it will then be as 


MN: GR:: GR3 : 4BG x GR. 


Then the Solid, which may be ge- 
nerated by the Revolution of this 


Curve round its Axis AB, when, 


moved moſt ſwiftly in a rare and 
elaſtick Medium, ſhall meet with 
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leſs Reſiſtance from the Medium, 
than any Circular Solid whatſoever, 
deſcribed after the ſame Manner, 
and whoſe Length and Breadth are 
the ſame as that. 

As Sir 1/aac Newton did not give 
a Demonſtration. of this famous 'The- 
orem, ſeveral have done it for him ; 
amongſt which, Mr. Facio's is a very 
uncommon one, altho' ingenious e- 
nough. Mr. Bernoulli alſo has done 
it in the Aa Eruditornm, A. 1699. 
p. 5 14. And ſo has the Marquis 
de P Hoſpital in the French Memoirs 


of the Royal Academy of Paris. 


See my Tranſlation of this Author's 
TInfirniment Petit. 


SoLIDp NumuBERS, are thoſe 


which ariſe from the Multiplication 
of a plain Number, by any other 
whatſoever; as 18 is a Solid Num- 
ber made of 6, (which is Plane) mul- 
tiplied by 3; or of 9 multiplied by 2. 

So Ui PLace. See Solid Locus. 

Solip PROBLEM, in Mathema- 
ticks, is one which cannot be geome- 
trically ſolved, unleſs by theInterſec- 

tion of aCircle,and a Conick- Section; 
or by the Interſection of two other 
Conick : Sections beſides the Circle. 

1. As to deſcribe an Jſceles Tri- 
angle on a given Right Line, whoſe 
Angle at the Baſe ſhall be triple to 
that at the Vertex. 

2. This will help to inſcribe a 
Regular Heptagoy, in a given Circle; 
and may be reſolved by the Iuter- 
ſection of a Parabola and a Circle. 

3- The following Problem alſo 
helps to inſcribe a Nonagon in a 
Circle; and may be ſolved by the In- 
terſection of a Parabola, and an Hy- 
perbola between its Aſy mptotes, w72, 

4. To deicribean T6/cetes Trian- 
gle, whoſe Angle at the Baſe ſhail 
be quadruple of that at the Vertex. 

5. And ſuch a Problem as this 
hath four Solutions, and no more; 
becauſe two Conick Sections can cut 
one another but in four Points. How 
all ſuch Problems are conſtructed, 


* 
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Mr. Halley ſhews in Phile/. Tranſa@. 
Ne 188. 8 4 

SoLIDITY, (ſee Firmntſs) is a 


Quality of a Natural Body contrary 


to. Fluidity, and appears to conſiſt 
in the Parts of the Body's being in- 
terwoven and intangled one with an- 
other, ſo that they cannot diffuſe 
themſelves ſeveral ways, as Fluid 
Bodies can. | 

SOLS'TICE, is the time when the 
Sun, entering the Tropical Points, is 
got furtheſt from the Equator, and 
before he returns back towards it, 
in the ſame Parallel, and ſcarce mak- 
ing any other Lines than perſect 
Circles, ſo ſmall is its Progreſs. 

Theſe Solſtices are two: 

1. Eſtival, or Summer Solſtice, 
when the Sun enters Cancer, Fune 
11, making the longeſt Day, and 
the ſhorteſt Night. 

2. And the Hyemal, or Winter 


Solſtice, December 11, when he en- 


ters Capricorn, the Nights being 
the? at the longeſt, and the Days at 


the ſhorteſt, that is, in Northern Re- 


gions; for under the Eguator there 
is no Variation, but à continual 
Equinox; and in the Southern Parts, 
the Sun's Entrance into Capricorn 
makes the longeſt Day, and into 
Cancer, the longeſt Night. 
SoLUT1ON, in Mathematicks, is 
the Anſwering of any Queſtion, or 
the Reſolution of any Problem. 
SoUND, ſeems to be produced by 
the ſubtiler and more ætherial Parts 
of the Air, being formed and modi- 
fed into a great many ſmall Maffes 
or Contextures, exactly ſimilar in 
Figure; which Contextures are made 
by the Colliſion and peculiar Mo- 
tion of the ſonorous Body, and fly- 
ing off from it, are diffuſed all 
round in the Medium, and there do 
affect the Organ of cur Ear in on 
and the ſame Manner. | 
Sound alſo appears not to be pro- 
duced in the Air fo much by the 
Swiftneſs, as by the very frequert 
Reper 
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Repercuſſions, and reciprocal Shak- been obſerved of Sound; in many 


ings of the ſonorous Body. of which there is a near Relation be- 


Sir Jaac Newton demonſtrates, tween it and Light: For, 
C Prop. 43. Lib. 2. of his Principles, I., As Light acquaints the Eye 
that Sounds, becauſe: they ariſe from with the different Qualities, Mag- 
the tremulous Motion of Bodies, are nitudes, and Figures of Bodies, ſo 
nothing elſe but the Propagation of Sound, in like manner, informs the 
the Pulſe of the Air: And this, he Ear of many of the ſame Things in 
ſaith, is confirmed by thoſe great the ſonorous Body. 


Tremors that ftrong and grave 2. As Light preſently vaniſhes 


Sounds excite in Bodies round about, on the Removal, or total Eclipſe of 
as the Ringing of Bells, Noiſe of the Radiating Body, ſo a Sound pe- 
Cannon, c. riſhes as ſoon as the Undulation of 
And in other Places he concludes, the Air ceaſes, which Motion both 
that Sounds do not conſiſt in the produces and preſerveth all Sounds. 
Motion of any Ether, or finer Air, 3. TheDiffution of Sound from the 
but in the Agitation of the whole ſonorous Body is ſpherical, like the 
common Air ; becauſe he found by Radiation of Light from its Centre. 
Experiments, that the Motion of 4. A great Sound drowns a leſs, 
Sound depended on the Denſity of as a greater Light eclipſes a leſs. 
the whole Air. 5. Too great, loud, or fhrill a 


He found by good Experiments, Sound is offenſive and injurious to 


that a Sound moves 968 Foot, the Ear, as too . and bright a 
Engliſh, in a Second of Time, ſup- 199 is to the Eye. 
poſing the Air by the Pulſe which Sound alſo (like Light) moves 
cauſes Sound, to be in a Motion, ſenſibly from Place to Place, though 
like that of Water, when its Waves nothing near ſo ſwift as Light: It 
roll: He calculates the Breadth of is reflected like Light from all hard 
the Pulſe, or the Diſtance between Bodies; it is hindered and refracted 
Wave and Wave, to be in the by paſling through a denſer Medi- 
Sounds of all open Pipes double the um. But it differs from Light in 
Length of | thoſe Pipes; which he this, That whereas Light is always 
grounds on an Experiment of Father propagated in Right-Lines, the 
Merſennus, in his Harmonics, that Motion of Sound is almoſt always 
an extended String made 104 Vi- curvilineal. | 
brations in a Second, when it was 7. Sound alſo differs much from 
an uniſone with the C faut Pipe of Light in this, That it is very much 
an Organ, whoſe Length was four weakened by Winds, and ſuch- like 
Foot open, and two Foot ſtopped. Motions of the Air, which yet have 
Why the Sound ceaſes always no Effect on Light: For Merſenuus 
with the Motion of the ſonorous ' computes, that the Diameter of the 
Body, and why they reach the Ear Sphere of a Sound heard againſt the 
equally ſoon, when far off or near, Wind is near a third Part leſs, than 
he ſhews in Prop. 48. Cor, Where when coming with the Wind. 
he proves, that the Number of the 8. A very ſmall Quantity of Body 
Pulſes propagated, is always the very ſerves to reflect the Rays of Light; 
ſame with the Number of the Vi- as we perceive manifeſtly in {mall 
brations of the tremulous Body, and Pieces of Looking- Glaſſis, Sc. Bur 
that they are not by any means mul- here appears to be neceiſary a Body 


tiplied as they go from it. of much larger Dimenſions to re- 


The following Properties have turn a Sound, or make an Echo. 
. 5 9. 
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9. As to the Reflections of 
Sounds, tis obſerved, that if one 
ſtands near the reflecting Body, and 
the Sound be not very far off, though 
an Echo be produced, yet it can- 
not be heard; becauſe the Direct 
and Reflex Sound enter the Ear al- 
moſt at the ſame time: But then 
the Sound appears to be ſtronger 
than ordinary, and laſts longer, eſpe- 
cially when the Reflection is made 
from divers Bodies at once; as from 
Arches and vaulted Rooms, from 
whence the confuſed Sound of ſuch- 
like Places ariſes. | 

And from hence probably may 
be deduced the Reaſon, why Con- 
cave Bodies are (ceteris paribus ) 
fitteſt to produce great and clear 
Sounds, ſuch as Bells, &c. For in 
ſuch Bodies the Sound is very ſwift- 
ly and very often reflected from ſide 
to ſide, and from one'part of the 
Cavity to another, and the Bell 
hanging at liberty, this produces 


great 1remblings and Shakings of - 


the whole Concave Body, which oc- 
caſions the Sound to continue till 
they ceaſe and are quiet. 

10. There is one Phænomenon, 
viz. that Sounds great or ſmall, 
with the Wind, or againſt it, from 
the ſame Diſtance, come to the 
Ear at the ſame time. 

Dr. Holder, in his Book of the 
Natural Grounds and Principles of 
Harmony, ſays, That if the tremu- 
lous Motion which cauſeth Sound 
be uniform, then it produces a mu- 
ſical Note or Sound: But if it be 
difform, then it produces a Noiſe. 

The Florentine Academicks found 
a Sound to move one of their Miles 
(vi. 3000 Braccia, or 5925 Foot) 
in five Seconds of Time: There- 
fore, according to them, it moves 
1185 Foot in one Second. 

But Sir Jaac Newton found it to 
move but 968 Foot in one Second. 

11. If the Air be agitated in any 
Marrer, there ariſes a Moticn ana- 
logous to the Motion of a Wave on 
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the Surface of Water, which is cal- 


led a Wave of Air. 


12. And the Motion of theſe 


Waves 1s the Motion of a Sphere ex- 
panding itſelf in the ſame Manner 
as the Waves move circularly upon 
the Surface of the Water. 

13. While a Wave moves in the 
Air, wherever it paſſes, the Parti- 
cles are removed from their Place, 
and return to it, running through 
a very ſhort Space in going and 
coming. | 

14. Wherever the neighbouring 
Particles are not equally diſtant, the 
Motion ariſing from Elaſticity cauſes 
the leſs diſtant Particles to move to- 
wards thoſe that are moſt diſtant. 

15. Therefore, the Motion of the 
tremoulous Body, by which the Air 
is agitated, ceaſing, there are new 
Waves generated. 

16. Waves, whether the Air be 
more or leſs agitated, are equally 
ſwift. 

17. Waves, whether equal or any 
Way unequal, move with the ſame 
Velocity. 

18. In Waves, the Squares of 
their Celerities are inverſly as the 
Denſities. | 

19. When the Denſity remains the 
ſame, but the Elaſticity is changes 
the Squares of the Celerities of the 
Waves are as the Degrees of the E- 
laſticity. 

20. If the Elaſticity and the Den- 
ſity differ, the Squares of the Velo- 
Cities of the Waves will bein a Ratio 
compounded of the direct Ratio of 
the Elaſticity, and the inverſe Ratio 
of the Denſity, : | 
21. If the Denſity and the Elaſti- 
city increaſe or decreaſe in the ſame 
Ratio, the Celerity of the Waves 
will not be changed. | 

22. Therefore, from the changed 
Height of the Pillar of Mercury, 
which is ſuſtained in a Tube void of 
Air by the Preſſure of the Atmo- 
ſphere, we muſt not judge the Ce- 
lerity of the Waves to be changed. 
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23. For the Waves are moved 
with the ſame Celerity in the Top 
of a Mountain, as in a Valley. 

24. The Waves move faſter in 
Summer than in Winter. 

2c. By determining the Height 
of 4 Atmoſphere, ſuppoſing it e- 
very where equally denſe with the 
Air near the Kart , the Velocity of 
the Waves will be the ſame as a Bo- 
dy could acquire in falling from half 
that Height. | 

26. The Motion of Waves in the 


Air produces Sound. 


27. A Body that is ſtruck, con- 
tinues to give a Sound ſome time 
after the Blow. 

28. The Celerity of the Sound is 
the ſame as the Celerity of the Waves, 
which ſtrike the Ear. | 
29. The Celerity of Sound is e- 
Mc yet in going through a 

reat Space, it is ſometimes acce- 
— or retarded. 

30. The Celerity of Sound does 
not much differ, whether it goes 
with the Wind, or againſt it. 

31. Therefore, Sound may be 
heard at a greater or ſmaller diſtance, 
according to the Direction of the 
Wind. 

32. Cæieris paribus, the my 
of Sound is as the Space run throug 
by the Particles in their going and 
coming. | | 

33. Therefore, ceteris paribus, the 
Intenſity of Sound is as the Weight 
by which the Air is compreſſed. 


34. If all things remain as before, 


and the Elaſticity be increaſed, the 
Intenſity of Sound is directly as the 
Square Root of the Elaſticity, and 
inverſely as the Elaſticity itſelf. 

35. The Intenſity of Sound is leſs 
in Summer than in Winter; yet in 
Summer, Bodies do more eaſily tranſ- 
mit Sound. | 

36. The Intenſity of Sound, con- 
ſidered in general, is in a compound 
Ratio of the Space run through by 
the Particles, in their going back- 
ward and forward, of the Weight 
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compreſſing the Air; and laſtly, of 
the inverſe Ratio of the Square Root 
of the Elaſticity. - 

37- And the Degrees of the Sharp- 
neſs of different Sounds are to one 
another, as the Number of the 
Waves which are produced in the 
Air at the ſame time. 

38. A Tone does not depend upon 
the Intenſity of the Sound, and an 
agitated Cord gives the ſame Sound, 
whether it vibrates through a greater 
or a leſs Space. | 

39. Concords ariſe from the A- 
greement between the different Mo- 
tions in the Air, which affect the au- 
ditory Nerves at the ſame time. 


40. Cæteris paribus, if the Lengths 


of two Cords are as the Number of 
Returns in a Conſonance, you will 
have the Conſonance between the 
Sounds _ the Strings produce. 

41. And penerally ſuppoſing an 
Cords of the ſame kind. bf — Ra. 
tio be compounded of the direct Ra- 
tio of the Lengths and of the Dia- 
meters, and the inverſe Ratio of the 
Square - Roots of the Tenſions, (be 
the Ratio between the Numbers of 
the Vibrations performed in the 
ſame time in any Conſonance what- 
ever,) you will have that Conſo- 
nance by the Agitation of thoſe 
Cords. 

42. An agitated String will com · 
municate Motion to another, which 
performs two or three Vibrations, 
whilſt the firſt performs but one. 

Sound, in Geography, is any 
great Indraught of the Sea, between 
two Headlands, where there is no 
Paſſage through. 

SouTHn Dix ECT DiALSs. See 
Prime Verticals. 

SOUTHERN SIGNS. 
Sons. 

SPACE, if conſidered barely in 
Length between any two Beings, 1s 
the ſame Idea that we have of Di- 
ſtance ; but if it be conſidered in 
Length, Breadth and Thicknels, it 
is properly called C-pacity ; and 

| when 


See Auſtral 
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when conſidered between the Ex- 
tremities of Matter, which fills the 


Capacity of Space with ſomething 


ſolid, tangible and moveable, or 
with Body, it is then called Exten- 


fion ; ſo that Extenfion is an Idea 


belonging to Body only. But Space, 
in a general Signification, is the 
ſame thing with Diſtance, conſider- 
ed every Way, whether there be any 
ſolid Matter in it or not. 

Space, therefore, is either Abſo- 
lute or Relative. 


ABSOLUTE SPACE, conſidered 


in its own Nature, and without re- 
gard to any thing external, always 
remains the fame, and is immove- 
able; but Relative Space is that 
moveable Dimenſion or Meaſure of 
the former, which our Senſes de- 
ine by its Poſitions to Bodies with- 
in it: And this the Vulgar uſe for 
immoveable Space. | 

RELATIVE SPACE, in Magni- 
tude and Figure, is always the ſame 
with Abſolate, but tis not neceſſary 
it ſhould be ſo numerically. Thus, 
if you ſuppoſe a Ship to be indeed 
in abſolute Reſt, then the Places of 
all things within her will be the 
ſame abſolutely and relatively, and 
nothing will change its Place. - But 
then ſuppoſe a Ship under Sail, or 
in Motion, and ſhe will continually 
paſs through new Parts of abſolute 
Space; but all things on board con- 
fidered relatively, in reſpect to the 
Ship, may be notwithſtanding in the 
ſame Places, or have the fame Situ- 
ation and Poſition, in regard to one 
another. 

Streiks, in Algebra, are thoſe 
Letters, Notes, Marks, or Symbols, 
which repreſent the Quantities in 
any Equation or Demonſtration. 
This ſhort and advantageous way of 
Notation was introduced by Feta, 
about the Year 1590, and by kit 
made many Diſcoveries in the Pro- 
* ceſs of Algebra, not before taken no- 
tice of. | 
The Reaſon why Vieta gaye this 


Characters. 
teral Algebra is frequently now-a- 
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Name of Species to the Letters of 


the Alphabet ſubſervient to Alge- 


bra, and why he calls it Arithme- 
tica Specioſa, ſeems to have been in 


imitation of the Civilians, who call 


Caſes in Law, but abſtractedly, be- 
tween John a Nokes and Tom a Stiles, 
between A and C; ſuppoſing thoſe 
Letters to ſtand for any Perſons in- 
definitely ; ſuch Caſes, T fay they 
call Species : Wherefore ſince the 
Letters of the Alphabet will alſo 
as well repreſent Quantities, as Per- 
ſons; and that too indefinitely one 
Quantity as well as another, they 
may properly enough be called Spe- 
cies ; that is Symbols, Marks, or 
From whence the li- 


days called Specious Arithmetic, or 
Algebra in Species. | 

SPECIFIC, is in general what- 
ever is peculiar to any diſtinct Spe- 
cies of Things, and which diſtin- 
gun them from all others of dif- 
erent Species; therefore the Logi- 
cians ſay, that in every good Defi- 
nition of any thing, the ſpecific Dif- 
ference ought always to be in- 
ſerted. | 

SPECIFIC GRaviTY, is the 
appropriate and peculiar Gravity 
or Weight which any Species of na- 
tural Bodies have, and by Which 
they are plainly diſtinguiſhable from 
other Bodies of different kinds, 
By ſome tis not improperly called 
Relative Gravity, to diſtinguiſh it 
from Abſolute Gravity, which in- 
creaſes in proportion to the Bigneſs 
of the Body weighed. 

SPHERE, is a ſolid Body made 
by the entire Rotation of a Semi- 
Circle about its Diameter. 

1. All Spheres are to one another, 
as the Cubes of their Diameters. 

2. The Solidity of a Sphere is 
equal to the Surface multiplied into 
one third of the Radius. 

3. The Surface of the Sphere 15 
equal to four times the Area of 2 
great Circle of ii. 4. 


* 
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| 4. As 2904 to 40, fo is the Cube 


of the Circumference of a Sphere to 
its ſolid Content. 


As 22 is to 7, fo is the Square 


of the Circumference of the greateſt 


Circle of a Sphere to the ſuperficial 


Area of the Sphere. 


6. As 21 is to the Sine, ſo is 1 


times the Square of that Sine added 
to 33 times the Square of half the 


Chord of any Segment of a Sphere 


to the ſolid Content of that Seg- 
ment. „ | 


7. As 14 is to 44 times the Dia- 


meter of any Sphere, ſo is the 
Length of the Sine of any Segment 
of it, to the Convex Superficies of 
the ſaid Segment. 


8. An entire Glaſs Sphere will — 


unite the parallel Rays of an Object 
at the Diſtance of near its Semi-Dia- 
meter behind at. 

SPARERE of Activihy of any Body, 
is that determinate Space or Extent 
all round about it, to which, and no 
farther, the Effluviums continually 
emitted from that Body do reach, 
and where they operate according 
to their Nature. 

SPHERICAL NUMBERS, See 
Circular Numbers. 

SPHERIC GEOMETRY, or PRo- 
JECT1ON, is the Art of deſeribing 
on a Plane the Circles of the Sphere, 
or any Parts of them in their juſt 
Poſition and Proportion, and of 
meaſuring their Arches and Angles 
when projected. | 

SPHEROID,' is a ſolid Figure 
made by the entire [Rotation of a 
Semi-Ellipſis about its Axis. 

1. If AEB be a Spheroid gene- 
rated by the Revolution of the El- 
lipſis AEB about the Axis AB, 


i 
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8 
and if it be cut by four Planes, A B 


paſſing through the Axis; DG pa- 


rallel to AB, C DE, perpendicular- 


ly Ting the Axis; and FG pa- 


rallel to CE; and if the Right Line 
CB=a, CE c, CF x, and F G=y : 
Then the Segment CDGF of the 
Spheroid comprehended under the 
ſaid Planes will be = 2c x y— 
1 | 
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— Oc, = 

1 .c haeF. 
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SIE: nents n bas oth 
2. Where the numeral Co-Ef. 
ficients of the Terms (2, —4, — 
20% , Ce.) are produced by mul- 
tiplying the firſt Co-Efficient 2 by 
the Terms of this Progreſſion 
IXz 2X3 3X5 5X7. 7X9 | 
2X33 4x59 6x79 8x99 tox1 19 Ce. 
and the numeral Co Efficients 
in each Column of the deſcend- 
ing Terms are produced, by mul- 
tiplying continually the Co-EfF- 
ficients of the upper Term in the 
ſirſt Colamn, by the fame Progreſ- 
ſion; but in the ſecond by the 
Terms of this, 4 0 
2 3X3 8s. 7%7 
2x39 4x52 6x73 8x99 . 

In the third, by theTerms of this, 
Q*Z 25%, 523.055, DEL its 
8x99 2x33 4x32 6x79 8x99 Ss. 
In the fourth, by the Terms of 


1 Sc. 


this 2279 4859 6x79 : 
3 . 
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3- A Spheroid generated by an 
Ellipfis revolving upon the Diame- 
ter thereof, is 5 of its circumſcribing 
Cylinder. Suppoſe ADLB be a 
Quadrant of an Ellipfis, then if the 
whole Figure (AL) is conceived to 
revolve upon the Semi-Diameter BL, 
the Semi-Ellipſis ALB will deſcribe 
a Semi-Spheroid, and the Parallelo- 


| pm AMLB a Cylinder; and 


ſtly, the Triangle MB L a Cone, 
all having the ſame Baſe and Alti- 


'M L 


' tude. Now, draw any Line EG 


parallel to the Baſe, then by the 
—2 —2 
Nature of the Ellipſis BL : AB: 


os — n— m 
BL — BG: GD. But from the 


fimilar Triangles BM L, BF G, we 
have BL : AB (= ML = EG ) 
:GB: GF . And ( alternando) 
EL: OY & 3B: GF. And 
(Gvidends) BL : AB 2: BL — 
GB: AB —GF. Whence, ſince 
before it was BL : AB :: BL — 
EG : GD ; therefore (11. 5. 
Eucl.) AB — , that is EG 
— GF = DG ; and ſo EG = 
DG + FG . Whence, 

4. The Circle made by the Re- 
volution of (FG) will be equal to 


the Aunulus deſcribed by (ED,) and 
the Sum of all the Circles (FG,) 


that is, the Solidity of the Cone 


SPH 
will be equal to the Sum of all the 
Annuli, that is, the Exceſs by which 
the Cylinder exceeds the Spheroid. 
Therefore, the Propoſition 1s mani- 
feſt, . that a Spheroid, generated by 
an Ellipfis, revolving upon any Dia- 
meter thereof, is two thirds of its 
circumſcribing Cylinder. Q. E. D. 


The great Geometrician, Mr. 


Huygens, in his Horolog. Oſcill. gives 
the following two moſt elegant Con- 
ſtructions for deſcribing a Circle 
equal to the Superficies of an 


oblong and prolate Spheroid, 


which, he ſays, he found out to- 
wards the latter End of the Year 


1657. 
8 Lt an oblong Spheroid be gene- 


rated by the Rotation of an Ellipſis 
ADBE, (Fig. 1.) about its tranſ- 
verſe Axis AB, and let DE be its 
Conjugate ; make D F equal to CB, 
or let F be one of the Foci, and 
draw B G parallel to F D, and a- 


Fig. 1. 


bout 


rr © Fo © e we ws 


t 


FE 

bout the Point G with the Radius 
BG deſcribe an Arch BHA of a 
Circle ; then between the Semi-Con- 
jugate CD, and a Right Line equal 
to DE+ the Arch AHB, find a 
mean Proportional, and that will be 
the Radius of a Circle equal to the 
Superficies of the oblong Spheroid. 

Let a prolate Spheroid be gene- 
rated by the Rotation of the Ellip- 
ſis ADBE (Fig. 2.) about its con- 
jugate Axis AB. Let F be one 
of the Foci, and biſſet CF in G, 
and let AGB be the Curve of the 
common Parabola whoſe Baſe is the 
conjugate Diameter AB, and Axis 
CG. Then if between the tranſ- 
verſe Axis DE, and a Right Line 
equal to the Curve AGB of the 
Parabola, a mean Proportional be 
taken, the ſame will be the Radius 
of a Circle equal to the Surface of 
that prolate Spheroid. | 

SPIRAL LINE, in Geometry, is 
according to Archimedes thus ge- 
nerated. | 

1. If a Right Line, as AB, hav- 
ing one end fixed at B, be equally 
moved round, ſo as with the other 
end A, to deſcribe the Periphery of 
a Circle; and at the ſame time a 
Point be conceived to move forward 
equally from B towards A in the 
Right Line BA, ſo as that the Point 
deſcribes that Line, while the Line 
generates the Circle : then will the 
Point, with its two Motions, deſcribe 


«e SPL 
the Curve-Line B, 1, 2, 3, 4, 5, Ce. 


which is called an Helix, or Spiral! 


Line; and the plain Space contained 
between the Spiral-Line and the 
Right-Line BA, is called the Spiral 


Space. 


2. If alſo you conceive the Point 


B to move twice as ſlow as the Line 
AB, ſo as that it ſhall get but balf- 


way along BA, when that Line ſhall 


have formed the Circle, and if then 
you imagine a new Revolution to be 
made of the Line carrying the 
Point, ſo that they ſhall end their 
Motion at laſt together; there will 


be formed a double Spiral Line, and 


two Spiral Spaces, as you ſee in the 
Figure. 


3. The Lines B12, BII, Bio, 


Sc. making equal Angles with the 
firſt and ſecond Spiral, (as alſo B 
12, Bio, B8, &c.) are in Arith- 
metical Proportion. 

4. The Lines By, B1o, e. 
drawn any how to the firſt Spiral, 
are to one another as the Arches of 
the Circle intercepted betwixt BA, 
and thoſe Lines, 


5. Any Lines drawn from B ta 


the ſecond Spiral, as B18, B22, 
Sc. are to each other, as the afore- 
ſaid Arches, together with the 
whole - Periphery added on both 
lides. 

6. The firſt ſpiral Space, is to 

the firſt Circle, as 1 to 3. 

7. The firſt Spiral Line 1s equal 
to half the Periphery of the firſt 
Circle; for the Radii of the Sectors, 
and conſequently the Arches, are in 
a ſimple Arithmetic Progreſſion, 
while the Periphery of the Circle 
contains as many Arches equal to 
the greateſt ; wherefore the Periphe- 
ry to all thoſe Arches is to the Spi- 
ral Line, as 2 to 1. 

SIR ALS (PRO PORTION ATL are 
ſuch Spiral Lines as the Rhumb 
Lines on the Terreſtr «1 Globe. 

SPRING-ARBOR, in a Watch, is 
that part in the middle of the Spring- 

Ii Box, 
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Box, which the Spring is wound or 


turn'd about, and to which it 1s 
hooked at one end. . 
SyrING-Box, is that Cylindrical 
Caſe or Frame that contains within 
it the Spring of a Watch, or other 
Movement, | 
 SyRING-T1DEx, is the increaſing 
higher of a Tide after a dead Neipe : 
This is about three Days before the 
Full or Change of the Moon ; but 
the top, or higheſt of the * 
Tide is three Days after the Fu 
or Change; then the Water runs 
higheſt with the Flood, and loweſt 
wich the Ebb, and the Tides run 
more ſtrong and ſwift than in the 
Neipes. 
SPRINGY ; the ſame as Elaſtic. 
Which ſee. | 1 
SPUNGING of @ great Gun, is 
clearing of her Infide, after ſhe hath 
been diſcharged, with a Wad of 
Sheep-Skin. or the like, rolled a- 
bout one end of the Rammer : Its 
Deſign is to prevent any Parts of 
Fire from-remaining in her ; which 


would endanger the Life of him who 


ſhould load, or charge her again. 
 Sqvars, is an Inſtrument of 

Braſs or Wood, having one ſide per- 
pendicular, or at Right Angles to 
the other ; ſometimes made with a 
Joint to fold for the Pocket, and 
ſometimes has a Back to uſe on a 
Drawing-Board, to guide the 
Square. | 

SQUARE FicuRE, in Geometry, 
is one whoſe Right-lined Sides are 
all equal, and its Angles all. right. 
See Puadrilateral Figure. For its Area, 
ſee Area. 

+ SQUARING. By the word _ 
ing, Mathematicians underſtand the 
making of a Square equal to a Cir- 
cle. Thus the Quadratureor Squar- 
ing of the Circle, is the finding a 
—_— equal to the Area of a Gir- 

-# _ 


' STAR in Fortification, is a Work 
with ſeveral Faces generally com- 


STA 


poſed of from five to eight Points, 
with ſaliant and re-entring Angles 
flanking one another, every one of 
its Sides containing from 12 to 25 


Fathoms. 


STar-ForT. See Fort. 

STaRs. See Fixed Stars. 

STATICAL BAROScor E. See 
Baroſcope. - 

SrATICAL HxOROScorE. See 
Hygro | 
9 s, is a Science purely 
ſpeculative, being a Species of Me- 


chanics converſant about Weights, 
and ſhewing the Properties of the 
Heavineſs and Lightneſs, or Æqui- 
libria of Bodies: When it is re- 
ſtrained to the ſpecific Weights and 
Aquilibria of Liquors, it is called 
Hydroftatics. Which ſee. 

STAT10N, in Aſtronomy, ſigni- 
fies certain Places of the Zodiac, 
where a Planet being arrived, ſeems 
to ſtand ſtill for, ſome time in the 
ſame Degree, either in aſcending 
to its Apogee, or deſcending to its 
Perigee. . 

Apollonius Pergæus has ſhewn how 
to find the Stationary Point of a 
Planet, according to the Old The- 
ory of the Planets, which ſuppoſes 
them to move in Epicycles ; which 
was followed by Prolemy in his 
Almag. lib. 12. cap. 1. and others 
till the time of Copernicus. See 
concernin e pa in E- 
pitome Almageſti, lib. 12. prop. 1. 
— Coperni — Rewolutiones C * 
lib. 5. cap. 35, 36.— Kepler in La- 
bulis Rudolphinis, cap. 24. — Har- 
man in Miſcellan. Berolinenſ. p. 197. 
—Ricciolns's Almageſt. lib. 7. Sect. 5. 
cap. 2.— Dr. Hally, Mr. Facio, 
Mr. De Moiwre, and Dr. Keil, have 
treated of this Subject. | 

STAT1ON, is a Place where a 
Man, fixes himſelf and his Inftru- 
ment, to take (as in Surveying) any 
Angles or Diſtances. - 
SrATIONM- BIX E. See Line of 
Statis. 


SrA- 
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STATION -STAr, 1s an Inſtru- 
ment conſiſting of two Rulers that 
ſlide to ten Foot, divided into Feet 
and Inches, with a moving Vane or 
Sight, two of which are uſed with a 
Eevel; and on the Edges, there are 
the Links of Gunter's Chain divided. 
It is uſed in Survey ing, for the more 
eaſy taking Off- ſets. 
STATIONARY : A Planet is ſaid 
to be Stationary, when, to any Eye 


placed on Earth; it appears for ſome 


time to ſtand ſtill, and to have no 
progreſſive Motion forward in its 
Orbit round the Sun. 


STENTOREOPHONICK TUBE, or ] 


Inſtrument, is the Speaking Trum- 
pet, invented by Sir Samuel More- 
and. 


Mr. Durham, in his Phyfico-Theo- 
25 Lib. 4. Chap. 3. ſays, that 

ircher found out this Inſtrument 20 
Years before Sir Samuel Moreland, 
and. publiſhed it in his Muſergie ; 
and Caſper Schottus is ſaid to have 
ſeen one at the Feſuits College at 
Rome.—One Conyers, in the Phils/. 
Tranſack. No 141. gives a Deſcrip- 
tion of an Inſtrument of this kind, 
different from thoſe commonly made; 
and Mr.“ Graveſande, in his Philo- 
fophy, finds fault with the Figures of 
theſe Inſtruments as generally made, 
where he would have them to be 
parabolick Conoids, with the Focus 
of one of its parabolicksSections, to fit 
the Mouth, —See concerning this In- 
ſtrument too in Sturmy's Collegium 
Curioſum, Part 2. Tentam. 8. | 
_ STEREoBATA, in Architecture, 
is the Greek Word for the firſt Begin- 
ning of the Wall of any Building, 
and immediately ſtanding on the 
Foundation. This is wrongly con- 
founded with Styſobata, which is the 
— of a Column, or its Pede- 

al. 


STERBOGRAPHY, is the Art of 
— the Forms of Solids upon a 
E. : 


STE 
STEREOGRAPHICK Projet?ion of 
the Sphere, is the Projection of the 
Circles of the Sphere upon the Plane 
of ſome one great Circle, the Eye 
being in the Pole of that Circle. 

In this Projection, a Right Circle 
is projected into a Line of Half 
Tangents. : | 5, 

The Repreſentation of a Right 
Circle perpendicularly oppoſed to 
the Eye, will be a Circle in the Plane 
of the Projection. . 

The Repreſentation of a Circle 
placed oblique to the Eye, will be 
a Circle in the Plane of the Pro- 
jection. | 
If a great Circle be to be pro- 
jected upon the Plane of another 
great Circle, its Centre ſhall lie in 
the Line of Meaſures, diſtant from 
the Centre of the Primitive by the 


Tangent of its Elevation above the 


Plane of the Primitive. 

If a leſſer Circle, whoſe Poles lie 
in the Plane of the Projection, were 
to be projected ; the Centre of its 
Repreſentation ſhall be in the Line 
of Meaſures, diſtant from the Centre 
of the Primitive, by the Secant of 
that leſſer Circle's Diſtance from its 
Pole, and its Semidiameter or Radius 
ſhall be equal to the Tangent of that 
Diſtance. | 

If a leſſer Circle were to be pro- 
jected, whoſe Poles lie not in the 
Plane of the Projection, its Diameter 
in the Projection, if it falls on each 
ſide of the Pole of the Primitive, 
will be equal to the Sum of the Half 
Tangents of its greateſt and neareſt 
Diſtance from the Pole of the Pri- 
mitive, ſet each Way from the Cen- 
tre of the Primitive in the Line of 
Meaſures. | 

If a leſſer Circle, to be projected, 
falls entirely on one fide of the Pole 
of the Projection, and does not en- 
compaſs it, then will its Diameter 
be equal to the Difference — = 
Half-Tangents of its greateſt an 

| Ii 2 neareſt 
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neareſt Diftance from the Pole of 
the Primitive, ſet off from the Cen- 


tre of the Primitive one and the 


ſame Way in the Line of Meaſures. 

In the Stereographick Projection, 
the Angles made by the Circles on 
the Surface of the Sphere, are equal 
to the Angles made by their Repre- 


ſentatives in the Plane of their Pro- 


jection. 
SrIIE. See Style. 

STRAIT, or Streight, in Hydro- 
graphy, is a narrow Sea ſhut up be- 
tween Lands on either ſide, afford- 
ing a Paſſage from one great Sea 
into another, as the Strait of Ma- 
gellan, the Strait of Gibraltar, &c. 

STRIKING-WHEEL, in a Clock, 
is that which by ſome is called the 
Pin-Wheel; becauſe of the Pins 


which are 3408 upon the Round 


or Rim, (which in Number are the 
Quotient of the Pinion, divided by 
the Pinion of the Detent-W heel.) In 


16 Days Clocks, the firſt or great 


Wheel is uſually the Pin-Wheel ; 
but in Pieces that go eight Days, 


the ſecond Wheel is the Pin-W hee], 


or ſtriking Wheel. 

- STYLE, in Dialling, is that Line 
whoſe Shadow on the Plane of the 
Dial ſhews the true Hour-Line. This 
is always ſuppoſed to be a Part of 
the Axis of the Earth, and there- 
fore muſt always be ſo placed, as 
that with its two extreme Points it 
ſhall reſpe& the two Poles of the 
World, and with its upper End, the 
elevated Pole. 'This Line is the up- 
per Edge of the Cock, Gnomon, or 


Index. 


STYLOBATA, in ArchiteQure, 
is the Pedeſtal of a Column or Pil- 


lar. 


 STYLOBATON, or Sty/obata, in 
Architecture, is the ſame with the 
Pedeſtal of a Column, This is ſome- 
times taken for the Trunk of the 
Pedeſtal, between the Cornice and 
the Baſe; and then called Truncus, 


As it is alſo by the Name of Abacus, 


SUB 

SUBCONTRARY PosSITION, in 
Geometry, is when two ſimilar Tri- 
angles are ſo placed as to have one 
common Angle V at the Vertex, and 
yet their Bales are not parallel. 

And therefore if the Scalenous 
Cone BV D be ſo cut by the Plane 
C A, as that the Angle C= D, the 


Cone 1s then ſaid to be cut ſubcon- 
trarily to its Baſe BD; and the 
Section C A of a Cone thus cut is a 
Circle. 


Sus pc io, the ſame with Sub- 


Hraction; which ſee. 

SUBDUPLE RaTlo, is when any 
Number or Quantity is contained in 
another twice: Thus 3 is ſaid to be 
Subduple of 6, as 6 is double of 3. 

SUBDUPLICATE RA r 10 of any 
two Quantities, is the Ratio of their 
ſquare Roots. 

SUBLUNARY, are all Things that 
are in the Earth, or in the Atmo- 
ſphere thereof, below the Moon. 

SUBMULTIPLE NUMBER, or 
Quantity, is that which is contained 
in another Number, a certain Num- 
ber of Times exactly: Thus, 3 1 
Submultiple of 21, as being con- 
tained in it 7 Times exactly. 

SUBMULTIPLE PROPORTION, 
| Reverſe of Multiple. Which 

ee. 

Su B NORMAL, is a Line, as PC, 
determining in any Curve the Inter- 
ſection of the Perpendicular to the 
Tangent in the Point of Contact, 
with the Axis. And this Subnor- 
mal in the common or Apollonian 

e Paraboal, 


2 
Parabola, is a determinate invariable 
antity; for *tis always equal to 
half the Parameter of the Axis. 


F D 

SUBSTITUTION, in Algebra, or 
Fluxions, is the putting in the room 
of any Quantity in an Equation ſome 
other Quantity which is really equal 
to it, but expreſſed after another 
manner. 

SUBTANGENT, in a Curve, is a 
Line, as T P, which determines the 
Interſection of the Tangent in the 
Axis or a Diameter; and in any 
Equation, if the Value of the Sub- 
tangent comes out poſitive, tis a ſign 
that the Point of Interſection of the 
Tangent and Axis falls on that Side 
of the Ordinate, where the Vertex 
of the Curve lies ; as in the Para- 
bola and Paraboloids : But if it comes 
out negative, the Point of Interſection 
will fall on the contrary Side of the 
Ordinate, in reſpe& of the Vertex 
or Beginning of the Abſciſſa; as in 
the Hyperbola and Hyperboliform 
Figures. And univerſally in all Pa- 
raboliform and Hyperboliform Fi- 
gures, the Subtangent is equal to the 
Exponent of the Power of the Ordi- 
nate multiplied into the Abſciſſa. 

If CB be an Ordinate to AB in 
any given Angle terminating in any 


C 


dj 0 

D A B 
Curve AC, and AB=x, BC=y, 
and the Relation between x and 7. 


called the Remainder, as the leſſer 


8 UB. 
that is, the Nature of the Curve, by 
expreſſed by this Equation, x3 — 
2x xx—bbx+byy—y3 =o, then 
this will be the Rule of drawing a 
Tangent to it: Multiply the Terms 
of the Equation by any Arithmerical- 
Progreſſion ; according to the Di- 
menſions of y, ſuppoſe 
x3 3 —bbxÞ-byy—93 ; as 
OR: 98 
alſo- according to the Dimenſions 
of x, as, | ; 


x3 —2xxy+Þbxx—bbxJ-byy—y* ; 
3” 3 2 ez 
the former Product ſhall be the Nu» 
merator,and the latter, divided by xy 
the Denominator of a Fraction ex- 
preſſing the Length of the Subtan- 
gent BD, which in this Caſe will be 


__ —2xxy2bry—3y? 
— zxx—4xyp-+2bx—bb. 15 


SUBSTYLAR LINE, in Dialling, 
is that Line drawn on the Plane of 
the Dial, over which the Style ſtands 
at Right-Angles with the Plane. 
This is always the Repreſentation of 
the Meridian of that Place, where 
the Plane of the Dial is Horizontal. 
The Angle between this Line and the 
true Meridian, is the Plane's Diffe- 
rence of Longitude, and is meaſured 
on the Equinoctial. 

Su BSUPER- PARTICULAR PRO- 
POR T10N, is contrary to Super- Par- 
ticular Proportion. Which fee. 

SUBTENSE, or Chord of an Arch, 
is a Right Line extended from one 
End of that Arch to the other End 
thereof. | 

SUBSTRACTION, in general, 1s 
taking a leſſer Quantity from a 
greater, to find the Difference be- 
tween them, which is commonly 


Quantity to be ſubſtracted is called 
the Subſtrahend. 

SUBSTRACT10N of whole Num- 
bers is performed by placing the 
lefler under the greater, as in Ad- 
dition, and then beginning at the 

Ii 3 Right 


SUB 
Right Hand, taking each Figure be- 
— from that a bo $=kpg 
down the ſeveral Remainders, 'or 
Differences underneath, and the 
Number ſubſcribed will be the Dif- 
ference, or Remainder, of the two 
Numbers. But when any one of the 
Figures of the under Number is 
greater than that of the upper, from 
which it is to be taken, you muſt 
add 10 (in your Mind) to that upper 
Figure; and having taken the an- 
ſwerable under one from this Sum, 
ſet the Difference underneath, and 
add an Unit to the Figure next to 
be ſubſtracted. Example 1. From 
9758 let us ſubtract 3514. Place 
them thus, 9758 
3514 
6244 the Difference, or 
Remainder. 
Example 2. From 945 ſubtract 608. 
Sri 9 
= 
737 the Remainder, 

SUBSTRACTION in Decimal 
Fractions is the ſame as in whole 
Numbers, always obſerving to put 
every Figure of the ſame Place under 
the like Place above, and imagining 
all void Places to be ſupplied with 
Cyphers. Examples. 
From $352.09 576 79. 
Take 63.74 .0829 2987 
Remains 288.35 4931 78.7013 

SUBSTRACTION of Vulgar Frac- 
tions 1s performed by * the 
Numerator of the leſſer Fraction from 
that of the greater, and ſetting down 
the Difference for the Numerator of 
the Fraction wanted, its Denomina- 
tor being the ſame as either of the 
Denominators of the given Fractions; 
which Denominators muſt either be 
equal at firſt, or elſe made ſo by re- 
ducing the Fractions to a common 
Denominator. As if from ꝙ you are 
to take 3, then will the Remainder 
be Andif from 17 you take 14, 
you mult firk reduce theſe Fractions 


N 
* 


that of Saturn, is as 2360 to 13 


SUN 


to two others 1 and 443 equal 
to them, and then their Difference 
will be +35. Algebraick Fractions 
are ſubſtracted much after the ſame 
way, and Algebraick Subſtraction 
in general is performed by connect- 
ing the given Quantities, as in Ad- 
dition, and changing every Sign of 
the Quantity to be ſubſtracted into 
its contrary, and this Connection 
thus altered will be the Difference, 
or Remainder ſought. 

The general Sign or Mark of Sub- 
ſtraction 13 — - 

SUBTRIPLE RATIO, is when 
any one Number or Quantity is con- 
tained in another three times. Thus 
2 is faid to be ſubtriple of 6, as 6 is 
the Triple of two. 

SUBTRIPLICATE RAT10, is the 
Ratio of the Cube-Roots. | 

SUCCESSION of Signs, is that Or- 
der in-which they are uſually rec- 
kon'd : As, firſt, Aries, next, Taurus, 
then Gemini, &c. This is otherwiſe 
called Conſequence, | 

SucULAa, or Succula, is a Term 


in Mechanicks for a Bare Axis or 


Cylinder, with Staves in it to move 
it round, but without any T'ympa- 
num or Peritrochium. 

Sun. Our excellent Sir 1/aac 
Neauton ſaith, in his Principia, that 


the Denſity of the Sun's Heat (which 


1s proportional to his Light) is ſeven 
times as great at Mercury as with us; 
and therefore our Water there would 
be all carried off, and boil away : 
For he found by Experiments of the 
Thermometer, that an Heat but ſe- 
ven times as great as that of the Sun- 
Beams in Summer, will ſerve to make 
Water boil. 

1. He proves alſo, that the Mat- 
ter of the Sun to that of Fapiter is 
nearly as 1100 to 1; and that the 
Diſtance of that Planet from the Sun, 
is in the ſame Ratio as the Sun's 
Semidiameter. 

2. That the Matter of the Sun io 

an 
the 
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the Diſtance of Saturs from the Sun 
is in a Ratio but little leſs than that 
of the. Sun's Semidiameter : And 
conſequently, that the common Cen- 
tre of Gravity of the Sun and Fupi- 
ter is nearly in the Superficies of the 
Sun; of Saturz and the Sun, a little 
within it. 

3. And by the ſame manner of 
Calculation it. will be found, that 
the common Centre of Gravity of 
all the Planets, cannot be more than 
the Length of the Solar Diameter 
diſtant from the Centre of the Sun: 
This common Centre of Gravity he 
proves to be at reſt; and therefore 

E Sun, by reaſon of the vari- 
ous Poſition of the Planets, may be 
moved every way, yet it cannot re- 
cede far from the common Centre of 
Gravity, and this, he thinks, ought 
to be accounted the Centre of our 
World. Book 3. Prop. 12. 

4. By means of the Solar Spots it 
hath been diſcovered, that the Sun 
revolves round its own Axis, with- 
out moving (conſiderably) out of his 
Place, in about twenty five Days, 
and that the Axis of this Motion is 
inclined to the Ecliptick in an An- 
gle of 87 Degrees 30 Minutes nearly. 
The Sun's apparent Diameter being 
ſenſibly ſhorter in December than in 
June, as is plain, and agreed from 
Obſervation, the Sun muſt be pro- 
8 nearer to the Earth in 

inter than in Summer; in the for- 
mer of which Seaſons will be the 
Perihelion, in the latter the Aphe- 
lion: And this is alſo confirmed by 
the Earth's moving ſwifter in De- 
cember, than it doth in Fune ; as it 
doth about ++. 

5. For ſince, as Sir Iſaac Newton 
hath demonſtrated, by a Line drawn 
to the Sun, the Earth always de- 
ſcribes equal Areas in equal Times, 
whenever it moves ſwifter, it muſt 
needs be nearer to the Sun: And for 
this Reaſon there are about eight 
Days more from the Sun's Vernal 
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Equinox to the Autumnal, than from 
the Autumnal to the Vernal. 

6. The Sun's Diameter is equal to 
an hundred Diameters of the . 
and therefore the Body of the Sun 
muſt be 1000000 times greater than 
that of the Earth. | 

Mr. Azout aſſures us, that he ob- 
ſerved by a very exact Method the 
Sun's Diameter to be no leſs than 21 
Minutes 45 Seconds in his Apogee, 
and not greater than 32 Minutes 45 
Seconds 1n his Perigee. | 

7. The mean apparent Diameter 


of the Sun, according to Sir 1/aac 


Newton, is 32 Minutes 12 Seconds, 
in his Theory of the Moon, 

B.. If you divide 360 rees 
(i. e. the whole Ecliptick) by the 
Quantity of the Solar Year, it will 
quote 59 Minutes 8 Seconds, Ec. 
which — is the Quantity of 
the Sun's Diurnal Motion; and if 
this 59 Minutes 8 Seconds be divided 
by 24, you have the Sun's Horary 
Motion, which is 2 Minutes 28 Se- 
conds; and if you will divide this 
laſt by 60, you will have his Mo- 
tion in a Minute, &c. And this 
Way are the Tables of the Sun's 
mean Motion, which you have in 
the Books of Aſtronomical Calcula- 
tion, conſtructed. 

9. The Sun's Horizontal Parallax, 
Dr. Gregory and Sir 1/aac Newton 
make but 10 Seconds. 

Sunday LETTER, the ſame 
with Dominical Letter. 

SUPERFICIAL NUMBERs, the 
fame with P/ain Numbers. 

SUPERFICIEs, the ſame with 
Surface, (which ſee,) is Length and 
Breadth only, without Thickneſs. 

The Notion of a Line's being 
made up of an infinite Number of 
equidiſtant Points ; of a Superficies, 
of an infinite Number of equidiſtant 
Lines; and of a Solid's, of an in- 
finite Number of equidiſtant Sur- 
faces or Superficies, is falſe, and will 
lead a Perſon into a Multitude of 

Ii 4 Ab- 


SUP 
_ Abfurdities in the Inveſtigation of 
Proportions of the Surfaces of Bo- 
dies, c. For if a Pyramid or Cone 
be conceived, the one as made up of 
an infinite Number of equidifant 
Squares, and the other as' made up 
of an infinite Number of equidiſtant 
Circles parallel to their reſpective 
Baſes, continually increaſing as the 
Squares of the Natural Numbers, it 
will from thence follow, that the 
Surfaces of any two Pyramids, or 
Cones, of the ſameBaſe and Altitude, 
"will be equal, which every one 
knows is falſe: And the Reaſon why 
from this Notion a true Concluſion 
is ſometimes drawn, when the Pro- 
ber of Plain Surfaces, or of So- 

ids, contain'd between the ſame 
Parallels, is ſought, is becauſe the 
infinite Number of Parallelograms, 
of which a Plain Figure may con- 
fiſt, and the infinitely ſmall Paral- 
lelepipedons, of which a Solid does, 
when their Proportions are ſought, 
-are all of the ſame infinitely ſmall 


Height, and ſo they are to each other 


as their Baſes ; whence theſe Baſes, 
'in this Caſe, may be taken for the 
Correſpondent Parallelograms or 
Parallelepipedons, and ſo no Error 
will ariſe. 

SUPER-PARTICULAR PROPOR- 
ton, is when one Number or 
Quantity contains another once, and 
one ſuch Part whoſe Numerator is 
1; then the Number ſo contained in 
the greater, is ſaid to be to it in 
ſuper- particular. Proportion. | 

SUPER-PARTIENT PROPORTI1- 
on, is when one Number or Quan- 
tity contains another once, and ſome 
Number of aliquot Parts remaining ; 
As, 13, 12, 1%, Ce. 

SUPPLEMENT of an Arch, in 
Geometry, or Trigonometry, is the 
Number of Degrees that it wants 
of being an entire Semi-Circle ; as 
the Complement ſignifies what an 
Arch wants of being a Quadrant. 
Sun D RoorTs, or Numbers. 
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1. When any Number or Quan- 
tity hath its Root propoſed to be 
extracted, and yet is not a true figu- 
rite Number of that kind, that is, 
if its Square Root being demanded, 
it is not a true Square, Ic. then tis 
impoſſible to aflign, either in whole 
Numbers or Fractions, any exact 
Root of ſuch a Number propoſed; 
and whenever this happens, 'tis uſu- 


al in Mathematicks, to mark the 


required Root of ſuch Numbers or 
Quantities, by preſixing before it the 
proper Marks of Radicality, . 


Thus, +2 Tignifies the Square 


Root of 2. and / 16. or (3) 16, 
ſignifies the Cubical Root of 16. 
Which Roots, becauſe they are im- 
poſſible to be expreſſed in Numbers 
exactly, (for no Number, either In- 
teger or Fraction, multiplied into 
itielf, can ever produce 2, or being 
multiplied Cubically, can ever pro- 
duce 16,) are very properly called 
Surd Roots. 

2. There is alſo another Way of 
Notation, now much in uſe, whereby 
Roots are expreſſed, without the 


Radical Sign, by their Indexes: 


Thus, as x*. x3. x5, c. ſignify 
the Square, Cube, and fifth Power 
of x ; ſo xx. xT. xx. &c, ſignify the 
Square Root, Cube Root, Wc. of x. 
The Reaſon of which is plain e- 


nough; for ſince / is a Geometri. 
cal mean Proportional between 1 and 
x, ſo & is an Arithmetical mean 
Number between o and 1; and 


therefore as 2 is the Index of the 


Square of x, & will be the proper 
Index of its ſquare Root, &c. 

3. Obſerve alſo, that for Conve- 
nience or Brevity ſake, Quantities 
or Numbers, which are not Surds, 
are often expreſſed in the Form 
of Surd Roots: Thus V4, 2, 


72577 Ec. ſignify, 2, 2, 3, Cc. 
' SurDs are either ſimple, which 


are expreſſed by one ſingle Term, - 
elſe 
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elte compound, which are formed let us call the Side BC (6), the An- 


by the Addition or Subſtraction of 
limple Surds: As, / 5+ v5 
= of: or of 7 + V2, Which 
laſt is called an Univerſal Root; 
and fignifies the Cubick Root of that 
Number, which 1s the Reſult of ad- 
ding 7 to the Square Root of 2. 

\ SURFACE, (the ſame with Su- 
perſicies) is the bare Outſide of any 
Body; and conſidered by it ſelf, is 
Quantity extended in Length and 
Breadth only, without Thickneſs. 

SuRsoLID Locus. See Locus 
Surſolid. 

SURSOLID PROBLEM, in Ma- 
thematicks, is that which cannot 
be reſolved but by Curves of a 
higher Nature than a Conick Sec- 
tion, v. gr. in order to deſcribe a 
Regular Endecagon, or Figure of 
eleven Sides in a Circle, tis re- 
quired to deſcribe an Iſoſceles Tri- 
angle on a Right Line given, whoſe 
Angles at the Baſe ſhall be quintuple 
to that at the Vertex; which may 
eaſily be done by the Interſection of 
a Quadratrix, or any other Curve o 
the ſecond Gender. 

SURVEYING of Land, or Pla- 
nometria, is the Art of meaſuring 
all manner of Plain Figures, in 
order to know their ſuperficial 
Cotent; which how to do, I 
have ſhewn all along, under the 

articular Name of each Plane 
igure: But how to bring this to 
Practice, ſo as to meaſure the A- 
reas of Real Lands, Fields, Grounds, 
Sc. by the Help of proper In- 
ſtruments, is what we uſually call 
Surveying. 

The following uſeful Problem 
being uncommon, and the Solution 
eaſily following from the Inveſtiga» 
tion, I thought it might not be a- 
miſs to inſert it. 

The Side BC piven, together 
with the Angles BAC, CAD, 

ADB, BDC, to find the Side AD, 


4 
of (4) to-. 
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gle BAC (a), and the Angle CAD 


(4), alſo B DA (g), and the Angle 
. 2 6 
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BDC (Y), ard the Angle AED, 
(Which is alſo given) (4), and the 
Angles B, C, ( and =), and laſtly 
the Side A D, (x) ; then it will be as 
the Sine of the Angle (H is to (x) : : 


x 
Sine (g): = E. And as the Sine 
of the Angle (4) is to (x), ſo is the Sine 
E D. Alſo as 


— 
— 


the Sine (un) * (A E) : : ſo is 
ga 


BE. Aud 


an 


the Sine of (a): to 
3 xd * 
as the Sine of (»): TCE D):: 


: | xdh . 
ſo is the Sine of (þ) to —= = (CE.) 
Now as BE+EC: EC- BE:: 
ſo is the Tangent of half the Sumof 
the Angles B CE and CBE (which 
are given) to the Tangent of half 
their Difference: Therefore as 


. 
I OY EY 


— 


mnk 


v —0g (EC—BEF)::, 
m nk | 

ſo is the Tangent of half the Sam 

of the Angles BCE, CBE, to the 

Tangent of ha't their Difference. 


* 
But becauſe — is in both Terms 
of 


SYN 
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Middle of a Note of another Part. 


| 727 127 it will be as the Sines of Part ends and breaks off upon the 


is the angent of half the Sum of the 
Angles, to the Tangent of half their 
Difference : But becauſe the Sines 
of zag and d are all known, 
therefore may the Angles BCE 
and CBE be found, and conſequent- 
ly the Sides CE and BE, as alſo 
A E and ED, and thence the Side 
2 D ſought may be alſo found. Q. 
— of 


SUPERFICIAL FouRNEAvU, a 
Term in Fortification, the ſame 
with Caiſſon, which is a wooden 
Cheſt, or Box, with three, four, 
five, or fix Bombs in it ; and ſome- 
times tis filled only with Powder, 
and is uſed in a cloſe Siege, by be- 
ing buried under Ground with a 
Train to it, to blow up any Lodg- 
ment that the Enemy ſhall Ae 
to. c 
Su RVE VYIN e SCALE, the ſame 
with Reducing Scale. 

SwaLLows-TAair, in Fortifica- 
tion, is afingle Tenaille, that is 
narrower towards the Place than to- 

wards the Country. 
SwWiNnOG-WukEIL, in a Royal Pen- 
dulum, is that Wheel which drives 


the Pendulum. This Wheel in a 


Watch is called the Crown Wheel, 
as alſo in a Balance Clock. 
SYDEREAL YEAR. See Tar. 
- SYMMETRY, in Architecture, 
comes from the Greek Symmetria, 
with Meaſure, and ſignifies the Re- 
lation of Parity, both as to Height, 
Depth, -and Breadth, which the 
Parts have, in order to form a beau- 
tiful Whole. In Architecture we 
have both uniform Symmetry, and 
reſpective Symmetry: In the for- 
mer, the Ordonance is purſued in 
the ſame manner throughout the 
whole Extent; whereas in the latter, 
only the oppoſite Sides correſpond 
to each other. | 
SYNCOPATION, a Term in Mu- 
fic'-, which is when a Note of one 


SyncoyPs, in Muſick, is the 
Driving Note, when ſome ſhorter 
Note perfixed at the Beginning of 
the Meaſure, or Half-Meaſure, is 
followed by two, three, or more 
Notes of a greater Quantity, before 
you meet with another ſhort Note 
equivalent to that which began the 
Driving, to make the Number even; 
as when an odd Crotchet comes be- 
fore two, three, or more Minims, 
or an odd Quaver before two, three 


or more Crotchets. 


SYNODICAL MonTH, is the 
Space of Time (wiz. 29 Days, 12 
Hours, 45 Minutes) contained be- 
tween the Moon's parting from the 
dun at a Conjunction, and returning 
to him again; during which Time 
ſne puts on all her Phaſes. And her 

SYNODICAL REVOLUTION, is 
that Motion whereby her whole Sy- 
ſtem is carried along with the Earth 
round the Sun. 

SyYNTHETICAL METHOD of En- 
guiry, or Demonſtration, in Mathe- 
maticks, is when we purſue the 
Truth, chiefly by Reaſons drawn 
from Principles before eſtabliſhed, 
and Propoſitions formerly proved, 
and proceed by a long regular Chain, 
till we come to the Concluſion; 
as is done in the Elements of Euclid, 
and in almoſt all the Demonftrations 
of the Ancients. This is called 
Compoſition, and is oppoſed to the 
Analytical Method, which is called 
Reſolution. Which ſee. 

Sy PHON, is a Tube or Pipe of 
Glaſs or Metal, which is uſually 
bent to an Acute Angle, and hav- 
ing one Leg ſhorter than the other. 
They are frequently uſed to draw 
off Liquors out of one Barrel or 
Veſſel into another, without raiſin 
the Lees, or Dregs, and are call 
Cranes. Sometimes Glaſs Tubes or 
Pipes, tho? f.rait, are called Syphons. 
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SYSTEM, in Muſick, is the Ex- 
tent of a certain Number of Chords, 
having its Bounds toward the Grave 
and Acute, which hath been diffe- 
rently determined by the different 
Progreſs made in Muſick, and ac- 
contiog to the different Diviſions of 
the Monochord. 

The Syſtem of the Ancients was 
compoſed of four Tetrachords, and 
one ſupernumerary Chord, the whole 
making fifteen Chords, 
 SYsTEM, properly is a regular 
orderly Collection, or orderly Diſ- 
poſition of all thoſe Planets, which 
move round the Sun as their Centre, 
in determined Orbits, and never. de- 
viate farther from him than their 
proper and uſual Bounds. And a 

SYSTEM of Philoſophy, is a regu- 
lar Collection of the Principles and 
Parts of that Science into one Body, 
and a treating of. them dogmatical- 
ly, or in a ſcholaſtical Method ; 


which is called the Syfematical Way, 


in contradiſtinction of the Way of 
Eſſay, wherein the Writer delivers 
himſelf more looſely, eaſily and 
modeſtly. 

SysTILE, in Architecture, is 
that Manner of placing Columns 
where the Space between the two 
Fuſts conſiſts of two Diameters, or 


four Modules. 


SrEz TO, in Aſtronomy, is the 
ſame with the Conj unction of any 
two Planets or Stars, or when they 
are both referred to the ſame Point 
in the Heavens ; or to the ſame De- 
gree of the Ecliptick, by a Circle 
's e paſſing through them 
otn. 
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TNAILIER: See Abacus. 
1. Tarox, a little Member 
in Architecture, conſiſting of a 


at the Mouth than towards the 


jora, & clara videbis, non parum 


* 


ſquare Fillet, and a ftreight Cyma- 
tium, and is only two Portions of a 
Circle. 

TALus, in Architecture, is the 
ſame with 4ftragalus; which ſee: 
But in Fortification it ſignifies any 
Thing that _ ſloping ; or it is the 
French Word for aSlope. | 

TANGENT of a Curve is a Right 
Line, which ſo meets a part of a 
Curve, as not to cut that part. 

TAPER-Bo RED, a Term in Gun- 
nery. A Piece of Ordnance is ſaid 
to be Taper-Bored when it is wider 


Breech. 

TELESCOPE, is a Dioptrick In- 
ſtrument, compoſed of Lens's, by 
means of which remote Objects ap- 
pear as if they were near, 

It is certain that Fohannes B 
2 Porta, a Neapolitan, was the 

rſt that made a Teleſcope, about 
the Year 1594: For he ſays, in 
Magi/. Natur. lib, 17. c. 10. St 
utrumgue (that is, a Concave and 
Convex Glaſs) ref? conjungere no- 
veris, & longingua & proxima Mas» 


multis amicis auxilii preflitimus, qui 
& longingua obſoleta, proxima turbi- 
da conſpiciebant, ut omnia perfectiſſi- 
me contuerentur. But Porta did not 
well underſtand his own Invention, 
which he had found out by Chance, 
and ſo had not effected it with any 
great Induſtry, or applied the ſame 
to Celeſtial Obſervations. Not lon 
after him, there were ſeveral others 
that made ſhort Teleſcopes; but 
they were of ſmall Uſe, till Gali- 
les applied himſelf to the making 
of one, who was the firſt that made 
it tolerably good : 
A Teleſcope, made by a convex 
and concave Lens, repreſents vaſily 
diſtant Objects, diſtin and ere ; 
and magnifies them according to the 
Proportion of the Focal Diſtance of 
the Conyex Lens, to the Focal Diſ- 
tance of the Concave Lens. | 
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A Teleſcope, made of two Con- 
vex Lens's, repreſents vaſtly diſtant 
Objects, diſtinct but inverted ; and 
magnifies them according'to the Pro- 
Portion of the Focal Dittance of the 
Exterior or Object Lens, to the Fo- 
cal Diſtance of the Interior or Ocu- 
Iir Lens. | 

Here follows the Explanation of 
the Conſtruction of a Teleſcope com- 
pounded of four Convexes, by means 
of which Objects are ſeen ere, and 
very ample. 

Teleſcopes, made of two Con- 


vexes, becauſe of their Inverting 


the Poſition of the Object, are ſel- 
dom uſed, except in obſerving the 
Stars, the Poſition of which is not 
regarded. The Proportion in which 
this Sort magnifies the Object, has 
already been ſhewn; but if we 
would have theſe Images again 
made erect, and at the ſame time 
a great Share of them be repreſent- 
ed to the Eye, at one View, very 
ample, we mult ule three, four, five, 
or more Lens's; which, however, 
are not to be multiplied without 
Cauſe, becauſe the Matter of each 
of them, and the Reflexion of their 
ſeveral Surfaces, divert Part of the 
Rays: But we cannot obtain the 
deſired Effect perfectly, with fewer 
than four Lens's. For although, in 
the ſame Length of the Teleſcope, 
both an erect Situation, and the ſame 
Degree of magnifying, and an equal 
Snare of the Object, may be had as 
well with three as four Lens's, yet 
the Compoſition of three Lens's is 
much more inconvenient than that 
of four; becauſe in that, the two O- 
cular Lens's, or, at leaſt, that which 
is next the Eye, muſt be made of 
larger Segments of a Sphere, with 
reſpe& to its Diameter, or to the 
Focal Diſtance, if the ſame Mag- 
nitude of the Viſual Angle be re- 
quired: And hence the Objects 
come to be Coloured; and Right 
Lines, at the Margins of the Aper- 


TEL. 
ture appear Curve: Therefore we 
muſt make our Teleſcope of four 
Lens's, which is done after the fol- 
lowing Manner: | 

The Exterior, or Obje& Lens, 


is A, whoſe Focal Diſtance is A B, 


and in the ſame Axis are placed 
three Ocular Lens's C, D, and E, 
all equal to one another, the inmoſt 
of which is placed beyond the Fo- 
cus B, by its Focal Diſtance B C; 


— 
and the next D, is placed beyond 


C, by twice that Diſtance B C, and 


the laſt as far from D as that was 
from C; and laſtly, the Eye muſt 
be placed beyond this laſt by the 
Diſtance BC. 8 

There is here again Occaſion for 
two Figures ; in the firſt of which 
are repreſentedRays proceeding from 
a ſingle Point of the vaſtly diſtant 
Object; which, tis plain to any 
who underſtand what has _ be- 

| h Ore, 
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fore, Firſt, fall, as it were, paral- 
lel upon the Lens A, and are by it 
collected at its Focus B; and thence 
diverging, fall upon the Lens C, 


which makes them again parallel, 


and throws them upon the Lens D, 
which collects them at its Focus H, 
the middle Point of the Diſtance 
DE ; from whence proceeding on 
to the Lens E, they are by it made 
a third time parallel ; and being 
received ſo by the Eye F, they make 
diſtin& Viſion by being collected at 
its Focus which is in the bottom of 
the Eye. | 

The other Figure conſiders the 
Proportion of magnifying, which 1s 
that which AB, the Focal Diſtance 
of the Object Lens, bears to BC, 
the Focal Diſtance of one of the 
Ocular Lens's, and demonſtrates 
likewiſe the Amplitude of the vi- 
ſual Angle. For the Apertures of 
the three Ocular Lens's, being 
ſuppoſed equal, which muſt not ex- 
ceed the Apertures of the Object 
Lens A, draw M, NR, parallel 
to the common Axis ; and compre- 
hending the Diameters of the A- 
pertures of the Lens's E and D, 
and alſo K O, LP, parallel to the 
ſame Axis, and comprehending 
KL the Aperture of the Lens C; 


and taking AG, equal to AB, draw 


the Lines OG V, PG T, interſecting 
one another in G. Now, it is evi- 
dent, the Latitude of the Object 
which is ſeen by the naked Eye 
from the Point G, and conſequently 
from F alſo, the Diſtance of the 
Object being as it were infinite, 
would appear comprehended in the 
Angle MF N; and conſequently 


the Proportion of the apparent 
Magnitude to the true, is as the 
Angle MFN to the Angle TGV 
or PGO; that is, PO and MN. 


the apparent Images, 


T EL 
being equal, as the Diſtance A G, 
to the Diſtance EF; that is, as 
AB, the Focal Diſtance of one of 
the ocular Lens's. Q. E. D. g 
It appears, moreover, that the 


viſual Angle MF N comprehends 


the ſame Latitude of the Object, 
with a Teleſcope made of two 
Lens's, only A and C: for that 
Share of the Object which is com- 
prehended in the Angle TGV. 
would be ſeen through that Tele- 
ſcope in the Angles K SL, equal to 
the Angles MF N. | 
This incomparable Compoſition 
of Lens's was found out by I 
know not whom at Rome ; and may 
. improved by placing an 
Annulus or Ring either at H, the 
common Focus of the Lens's D and 
E, or at B, the common Focus of 
the Lens's A and C; which is es 
ſpecially of very great uſe in mea- 
ſuring the Diameters of Planets : 
For this Annulus does therefore 
exactly circumſcribe the Circle of 
becauſe it 
cuts off thoſe irregular Rays which 
are not collected near enough to B 
or H, and conſequently are not, by 
means of the ſucceeding Lens's, 


ſent parallel to the Eye, which di- 


ſtint Viſion requires; and the Co- 
lours likewiſe near the Margins are 
by this contrivance taken away, 
which without it are not well to be 
avoided. The Proportions between 
the Focal Diſtance of the Object 
Lens, (which is likewiſe the Length 
of the Teleſcope,) the Aperture of 
the ſame Obje& Lens, the Focal 
Diſtance of the Ocular Lens, and 
the apparent magnified Diameter of 
the Obje& ; for Teleſcopes, from- 
the Length of one Nhinland Foot 
to a hundred, are expreſſed in the 
Table following. 
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A Table for TELESCOPES. 


he Focal Dif |The Diamier of the\ The Fecal Diftance of [The P ropor-| 
tance of the Ob- Aperture of the Ob- the Ocular Lens. tion of mag- 
ject Lens, or the ject Lens. | nifying con- 
Length of the ſidered as to 
I Teleſcope. the Diame- 
| | ; ter. | 
IR hinland Feet.| Inches and Decimals. Inches pros. Decimals. 
I. o, 55. 0, 61. | 20. 
| 2. o, 75. 8 28. 
| 3. O, 95. 1,5. 34. 
| 4. 1,09. 1, 20. 40. 
Os >, ; IR 1 44. 
5. rn 1,47. 49. 
A 7. 1,45. 1,60. 53. 
8. „ 1,71. 56. 
1 9. 1,64. 1, 80. 50. 
1 3 1,90. 3 
| i} 1,97. 2,17. 72. 
| 15. 2,12. 4,43. 77. 
20. 2,45. 2,70. 89. 
| = +} 25,74. 233:501. 100. 
3338 3200. 3 1188 
1 35. 316. | 3,56. 118. 
45. 3-40. 3,81. 126.1 
„ 3,67. 0,04. 133. 4 
$0. 1 1: þ 3797. 4.26. 141. 
. 1 4,06. 4347-____ 148. 
bg. 7 4,24. 4,66. 3 
| 65. 4,42. 4,86. . 
70. 4,5 8. 5,04. 166. 
75. | 4,74. 5.21. 172. 
E220. | 4,90. 822 178. 
85. 5,05. 550. 183. 
ä 90. 5,20. CR. 189. 
WH, - $,34- | 855 | 194. 
| 3 100. 3 5,48. | 8 »0J. E a 199. 


Sir aac Newton, in his Optics, 
ſays, if the Theory of making Te- 
leſcopes could, at length, be fully 
brought into Practice, yet there 
Would be certain Bounds beyond 
which Teleſcopes could not perform: 


For the Air through which we look 
upon the Stars, is in perpetual Tre- 
mor, as may be ſeen by the tremu- 
lous Motion of Shadows caſt from 
high Towers, and by the twinkling 


of the fixed Stars. But . theſe * 
0 


TEL 
do not twinkle when viewed 
through Teleſcopes, which have 
large Apertures; for the Rays of 
Light, which paſs through divers 
Parts of the Aperture, tremble each 
of them apart; and, by means of 
their various, and ſometimes con- 
trary Tremors, fall at one and the 
ſame time upon different Points in 
the bottom of the Eye, and their 
trembling Motions are too quick 
and confuſed to be perceived ſe- 
verally: And all theſe illuminated 
Points conſtitute one broad lucid 


Point, compoſed of thoſe many 


trembling Points, confuſedly and in- 
ſenſibly mixed with one another by 
very ſhort and ſwift Tremors, and 


thereby cauſe the Star to appear i 


broader than it is, and without any 
trembling of the whole. Long Te- 
leſcopes may cauſe Objects to ap- 
pear brighter and larger than ſhort 
ones can do ; but they cannot be ſo 
formed as to take away that Con- 
fuſion of the Rays which ariſes 
from the Tremors of the Atmo- 
ſphere. The only Remedy is a 
molt ſerene and quiet Air, ſuch as 
may perhaps be found on the tops 
of the higheſt Mountains above the 
the groſſer Clouds. 
ELESCOPE (AER1AL) is one of 
Mr. Huygens's, deſcribed in the Philo- 
fophical Tran ſactions, pag. 161. made 
for uſing only in the Night ; and ſo 
having no cloſe Tube, — there is 
no need of one in the Night. 
TeLlgscoyE (REFLECTING, ) 
conſiſts of a large Tube, open at 
one end, being that next to the Ob- 
ject, and having the other end cloſe, 
where a Concave Metalline Specu- 
lum is placed ; and having near the 


TER 
numb. 8 1. and in numb. 376. Mr. 
Hadley has given us a Deſcription 
of an Inſtrument of this kind of 
five Feet one fourth in Length ; 
which, uſed as a Night-Teleſcope, 
will magnify about two hundred 
and twenty times, and, as a Day- 
one, about one hundred twenty- 
five times; and is in ſeveral reſpects 
ſuperior, and in none inferior to 

r. Huygens's Dioptric Teleſcope 
of one hundred and twenty-ſix Feet 
in Length. 

Mr. F ack/or, an ingenious Mathe- 
matical Inſtrument- Maker, has late- 
ly made one of thoſe reflecting Te- 
leſcopes, the largeſt that I ever ſaw, 
being ſix Feet long and ſeven Inches 
in Diameter, and magnifying the 
Objects 200 times. 

TELESCOPICAL STARS, are 
thoſe that are not viſible to the 
naked Eye, but diſcoverable only 
by the help of a Teleſcope. 

TEMPERATE ZONE» See Zone. 

TemMpPoRarRyY ForRTIFICATI1- 
on. See Fortification. | 

TEeNAILLE, in Fortification, is 
a kind of Out-Work reſembling a 
Horn-Work, but generally ſome- 
what different; in regard that in- 
ſtead of two Demi- Baſtions, it bears 
only in Front a re- entring Angle 
between the ſame Wings without 
Flanks, and the Sides are parallel: 
But when there is more Breadth at 
the Head than at the Gorge, theſe 
Tenailles are called Quenè d hironde. 
All Tenailles are defective in this 
reſpect, that they are not flanked 
or defended towards their inward 
or dead Angle, becauſe the Height 
of the Parapet hinders ſeeing down 
before the Angle; ſo that the Ene 


open End a flat Oval Speculum in my can lodge himſelf there under 


clined towards the upper part of the 

Tube, where is a little hole furniſh- 

ed with a ſmall plane Convex Eye- 

Slaſs., There is a full-account of 

this Inſtrument by Sir Jſaac New- 

ton, in the Philoſophical Tranſactions, 
| 3 


Covert: Wherefore Tenailles are 
never made, but when they want 
time to make Horn-Works. | 
TeNnoR, is the Name of the firſt 

Mean or middle Part in Muſick. 
TERM, in Geometry is _— 
or 


ER 

for the Bounds and Limits df any 
thing. I 43 5390 $6.3 207 £55527: et 

1 Terms of an Equation, in Alge- 
bra, are the ſeveral Names or Mem- 
bers of which it is compoſed, and 
ſuch as have the ſame unknown 
Letter; but in different Powers or 
Degrees: For if the ſame unknown 
Letter be found in ſeveral Mem- 
bers in the ſame Degree or Power, 
they ſhall paſs but for one Term. 

Ass, in this Equation, xx ＋ ax 
z= bb; the three Terms are x x, 
4 *, and 65. Moreover, in this, 


ae e 
r + OAv= 


0 the Terms are 4 *, * w*, 
| ab 


wo” Ip + 77 | 
_ 4 5 XX) andy. Where == x, 


* 


and 2 x, are the ſame Terms; 


and the firſt Term in any Equation 
muſt be that where the unknown 
Root hath the higheſt Dimenſions ; 
and that Term which hath the Root 
in it, of one Dimenſion of Power 
lower, is called the ſecond Term, 
— ol de 
TeRus of Proportion, in Mathe- 
maticks, are ſuch Numbers, Letters, 
or Quantities, as are compared one 
with another. hs | 
Thus if 4. J f. 16 den., 
c, d, or 2, 4, 8, 16, are called the 

Terms; à being the firſt Term, 5 
the ſecond Term, c. | 
- TeRRAQUEOvVUs, in Geography 
ſignifies the Globe of Earth and Wa- 
ter, as they both together conſtitute 
one ſpherical Body. 

TERRE (PL ain) in Fortification, 
is the Platform or horizontal Sur- 
face of the Rampart lying level, 
only with a little lope on the out- 
fide for the Recoil of the Cannon. 

It 1s terminated by the Parapet 
on that fide toward the Field, and 


much from 


by the inner Talus on the other to- 
ward the Body of the Place. 
TęRREFLLA: When a Loadſtone 


is made ſpherical, and is placed ſo 


that its Poles and Equator, &ci do 


exactly correſpond to the Poles and 


Equator of the World, it is called 
by Gilbert a Terella, or little Barth ; 
being in ſome meaſure a Repreſen- 
tation of our great Globe of Earth. 
TERRESTRIAL GLOBE. See 
Globe. l ini 
TERRESTRIAL LI NE. See Line 
Dre e 26s ee eee 
Ter RAchog b, in Mufic, is 2 


Concord or Interval of three 


Tones. 8 t eee 
The Tetrachord of the Ancients, 
was a Rank of four Strings, ac. 
counting the Tetrachord for one 
Tone, as it is often taken in Mufic. 
TETRA DTAPASON. A Qua- 
druple Diapaſon is a muſical Chord, 
otherwiſe called a | quadruple 
eighth, or nine and twentieth.” - 
TETRACoNIas, a Comet, whoſe 
Head is of a quadrangular Figure, 
and its Tail or Train long, thick, 
and uniform; and does not differ 
the Meteor called 

Trabs. tt Set 
TETRAHEDRON, is one of tbe 
regular Bodies, conſiſt ing of four 
equal equilateral Triangles; or it is 
a triangular Pyramid of four equal 

Faces. 

TETRASTYLE, in Architecture, 
is a Building which hath four Co- 


lumns in the Faces before and be- 
hind. | 
TexTuRE. The Texture of 


any natural Body, is that particu- 
lar Diſpoſition of its conſtituent 
Particles, as makes it have ſuch 
Form, or be of ſuch a Nature, or 
be endow'd with ſuch Qualities. 
THEODOLITE, is an Inftrument 
uſed in Surveying, and taking of 
Heights and Diſtances ; and con- 
ſiſteth of ſeveral Parts, as a Circle 


of Braſs, about one Foot Diameter, 
divided 


SS aid... ë a 
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divided into four Quadrants, ſome- 


times with a Teleſcope at the bot- 


, 


tom of it. | 

Each of the Quadrants is divided 
into ninety Degrees, and ſubdivided 
as the Largeneſs of the Inſtrument 
will permit. | 

A Box and Needle contrived to 
ſtand upon the Centre of the Circle, 
upon which Centre, the Inſtrument, 
the Index, with its Sights, and 
ſometimes - a Teleſcope, is made to 
turn about; and yet, both the In- 
ſtrument, and the Box and Needle, 
remain firm. At the bottom of the 


Box, there is a Card, or Mariner's 


Compaſs fix d. | 

A Socket on the Backſide, to be 
put upon the Head of a three-leg- 
ged Staff, 

A Staff to ſet the Inſtrument up- 
on; the Neck, at the Head where- 
of, muſt be made to go into the 
Socket on the Backfide of the In- 
ſtrument. 

M. B. I muſt do Mr. Thomas 
Heath (Mathematical Inſtrument- 
Maker, near the Fountain-Tavern 
in the Strand,) the Juſtice to ſay, 
that I have ſeen excellent Theo- 
dolites made by him, as well 
as all other Mathematical Inſtru- 
ments. 

THEOREM, is a ſpeculative Pro- 
poſition, demonſtrating the Proper- 
ties of any Subject. ä 

TaERMosCcoPE is an Inſtru- 
ment ſhewing the Increaſe and De- 
creaſe of Heat and Cold in the Air: 
But the 

THERMOMETER is an Inſtru- 
ment by which we can meaſure the 
Heat and Cold of the Air. 

Tt is uſually made of a Tube of 
Glaſs of about four Foot long, fil- 
led with tinged Spirit of Wine, or 
ſome other proper Liquor, having a 


Ball at the bottom of it. 


THREE-LEGGED-STAPP, is an 
Inſtrument conſiſting of three 


wooden Legs, made with Joints to 


NID. 


ſhut all t 
the middle, for the better Carriage; 
and on its top is uſually a Ball and 
Socket to ſupport and adjuſt In- 
ſtruments for Aſtronomy, Survey- 
ing, &c. 235 

Tips. Tide fignifies as well the 
Ebbing as the Flowing of the Sea; 
the former of which the Seamen call 
Tide of Ebb; the latter, Tide of 
Flood. THT 

In a Lunar Day, that is, the 
Time ſpent between the Moon's go- 
ing from the Meridian, and coming 
to it again, the Sea is twice elevated, 
and twice depreſſed, in any aſſigned 
Fines,” 

In any Place the Water is moſt 

elevated, two or three Hours after 
the Moon has paſs'd the Meridian 
of the Place, or the oppoſite Meri- 
dian. 
The Elevation towards the Moon 
a little exceeds the oppoſite one. 
The Aſcent of the Water is dimi- 
niſhed as you go towards the Poles, 
becauſe there is no Agitation of the 
Water there. 

From the Action of the Sun, every 
natural Day the Sea is twice ele- 
vated, and twice depreſſed. This 
Agitation is much leſs, on account 
of the immenſe Diſtance of the Sun, 
than that which depends upon the 
Moon; yet it is ſubject to the ſame 
Laws. 

The Motions which depend upon 


the Action of the Moon and Sun, are 


not diſtinguiſhed but confounded ; 
and from the Action of the Sun, the 
Lunar Tide is only changed ; which 
Change varies every Day, by rea- 
ſon of the Inequality between the 
Natural and Lunar Day. 

In the Syzygies the Elevations 
from the Action of both Luminaries 
concur, and the Sea is more ele- 
vated; the Sea aſcends leſs in the 


Quadratures; for where the Water 


is elevated by the Action of the 
Moon, it is — by the Action 


ogether, and to take off in 


of 
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Agitation is dimini 
„ according as the Declination of 


in or near 


T4 


of the San; and fo on the contrary. 
Therefore, whilſt the Moon pa 


the daily Elevations are continually 
diminiſhed: On the contrary, they 
are increaſed when the Moon moves 
from the Quadrature to the Syzygy- 
At 9 Ceteris pari- 
bxs, the Elevations are greater, 
vol that follow one another the 
ſame Day, are more different than 
at Full Moon. 09:63:57 | 


Moon. If we conſider the Lumina- 


ries receding from the Plane of the 


Equator, we ſhall perceive that the 


, and becomes 


the Luminaries becomes greater. 


In the Syzygies, near the Æqui- 
-noxes, the Tides are obſerved to be 


the greateſt, both Luminaries being 
- the Equator: 


The Actions of the Moon and Sun 


are greater, the leſs thoſe Bodies are 
diſtant from the Earth; but when 


the Diſtance of the Sun is leſs, and 
it is in the South Signs, often both 
the greateſt ÆEquinoctial Tides are 
obſerved in that. Situation of the 
Sun, that is, before the Vernal, and 
after the Autumnal Equinox; which 
yet does not happen every Year, be- 
cauſe ſome Variation may ariſe from 
the Situation of the Moons Orbit, 
and the Diſtance of the Syzygy from 
the Equinox. In Places diſtant 
from the Equator, the Elevations 
that happen the ſame Day are un- 

nal. | | 81 
As long as the Moon is on the 
ſame Side of the Equator in any 
Place, the Elevation of the Water is 
obſerved to be the greateſt every 
Day, after the Moon has paſſed the 
Meridian of the Place. | 

But if the Equator ſeparates, or 
is between the Moon and the Place 
of which we ſpeak, the Water will 


from the Syzygy to the Quadrature, 


not indeed in the 


The greateſt and leaft Elevations 
are not obſerv'd, till the ſecond or 
third Day after the New or Full 


EI'M 
come to the greateſt Height; and 
every Day — Elevation of 
— _ _ — after — 5 has 
thro” the oppoſite Meridian. 
All Things oy have been hi- 
therto explained would exactly ob- 
tain, if the whole Surface of the 
Earth was covered with Sea; but 
ſince che Sea is not every where, 
ſome Changes ariſe from thence; 
the Ocean is d enough to be 
ſubject to the Motions we have 
ſpoken of. But the Situation of the 
Shores, the Streights, and many 
other Things depending upon the 
particular Situation of the Places, 
diſturb theſe general Rules: Vet it 
is plain from the moſt general Ob- 
ſervations, that the Tide follows the 
Laws which we have laid down. 
The mean Force of the Sun to 
move the Sea, is to the mean Force 
of the Moon to move the ſame, a8 
1 to 4.4817. . 
The Action of the Sun changes 
the Height of the Sea two Feet; 
and that the Action of the Moon 
changes it 8,95 : And that, from the 
joined Action of both, the mean 
Agitation is of about eleven Feet, 
which agrees pretty well with Ob- 
ſervations. For, in the open Ocean, 
as the Sea is more or Jeſs open, the 
Water is raiſed to the Height of ſix, 
nine, twelve, or fifteen Feet; in 
which. Elevations, alſo there is a 
Difference ariſing from the Depth of 
the Waters; but thoſe Elevations, 
which far exceed | theſe, happen 
where the Sea violently enters into 
the Streights or Gulphs, where the 
Force is not broken till the Water 
ariſes higher. V 
- TiME; in Muſic, is . that Quan- 
tity or Length whereby is afligned 
to every particular Note its due 
Meaſure, without making it either 
1 it ought to be; 
it is twofold; viz. Duple or 
Common, and Triple. 
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-- Tims (Dur 8,) or: Semi-breve, 
generally called Common, becauſe 
moſt uſed, is when all the Notes are 
« increaſed by two. *113 97112 1 N 
T1 E (TRIFT R,) is that where- 
in the Meaſure is counted by 
Threes. 32 ſod u u: Ii nis: 
Tiux, is a Succeſhon of Phæno- 
mena, and the Idea that we have 
thereof, conſiſts in the Order of 


ſucceilwe Perceptions: It is divided 


into Abſolute and Relative. 
TIME {Aftronomical, Mathemati- 
cal, or lee flows equably in 
it ſelf, without relation to any Thing 
external; and, by another Word, is 
called a But, | 
Tinu ( Relative, Apparent, or 
Hulgar,) — ſenſible and external 
Meaſure of any Duration eſtimated 
by Motion; and this the Vulgar 
uſe inſtead of true Time. 
Tonpixo, a Term in Archi- 
tecture. See Aftragal.  _- 
Tone, a Term in Muſic, figni- 
fying a certain Degree of Elevation 
or Depreſſion of the Voice, or ſome 
other Sound. 4 
TorocRaPHY, is a particular 
Deſcription: of ſome {ſmall Quantity 
of Land, ſuch as that of a Manor, 
or particular Eſtate, c. | 
| | WS Zox E. See Zone. 
Tous, in Architecture, is a 
large round Moulding in the Baſes 
of the Columns. 71 
TaaBEAT IOM, the ſame with 
Entablement. | | 
TRAJECTORY of a Comet, is the 
Line which, by its Motion, it de- 
ſcribes. * | 
TRANSCENDENTAL CURVES, 
are ſuch as when their Nature: or 
Property is expreſs'd by an Equa- 
tion, one of the variable Quantities 
therein denotes. a Curve Line; and 
when ſuch Curve Line is a Geome- 
trick one, or one of the firſt Degree 
or Kind, then the Tranſcendental 
Curve is ſaid to be of the ſecond 
Degree or Kind, Se. 


tran 


a Plane Figure contained under four 
unequal Right Lines. | 


pezium do divide it into four pro- 
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_ TrxangrT,: in Aſtronomy; ſigni- 
ſies the paſſing of any Planer j 5 
or under any fix d Star; or of tlie 
Moon, in 3 covering or 
moving cloſe by any other Planet. 
TRANSIT ION, in Muſic, is 
when a greater Note is broken into 
a leſſer, to make ſmooth or fweeten 
the Roughneſs of a Leap by a gra- 
dual Tranfition, or patiing to the 
Note next following; whence it is 
commonly called the Breaking of a 
Note, being ſometimes very neceſſary 
in Muſical Compoſition. 1-r + 
TrRansMUTATION; in'Geome- 
try, is to reduce or change one Fi- 
uu or Body into ano of the 
ame Area or Solidity, but of à dif- 
_ Figure; as a Triangle into a 
quare, a Pyramid into elo- 
piped, O. ; an —_— 
TRANSPARENT; or Bun 
Bodies, are ſuch as may be ſeen 
through. 8 > „ 
TRANSPOSITION, in Algebra, is 
to bring any Term of an Equation 
over to the other Side, as if 5 
and 7 make a -b, then is' 6 
poſed. SITIO vi 
TRANSVERSE Axis, or Diame- 
ter of an Ellipſis, is the longer Axis. 
TRAPEZLUM, in Geometry, is 


1. Any three Sides of a Trape- 
zium taken er, are greater 
than the third. 5 

2. The two Diagonals of any Tra- 


portional Triangles. 4 
3. If two Sides of a Trape- 
zium be parallel, the Rectangle un- 
der the Aggregate of the parallel 
Sides, and one half their Diſtance, is 
equal to that Trapezium. | 
4. If a Parallelogram circum- 
ſcribes a Trapezium, 1o that one of 
the Sides of the Parallelogram be 
parallel to a Diagonal of the Tra- 
ium, that Parallelogram will be 
the double of the Trapezium, 
6 5. 


| 11 | 
5. If any Trapezium has two of 
Its 3 An — each a right 
Angle, and a Diagonal be drawn 
joining theſe Angles; and if from 
the other two Angles be drawn two 
Perpendiculars to that Diagonal, the 
Diſtances from the Feet of theſe Per- 
pendiculars to thoſe right Angles, 
reſpectively taken, will be equa 
6. If the Sides of a Trapezium be 
each biſſected, and the Points of 
Biſſection be joined by four right 
Lines; theſe right Lines will form 
a Parallelogram, which will be one 
half of the Trapezium. - _ 
7. If the Diagonals of a Trape- 
Zium be each biſfected, and a right 
Line joins thoſe Points; the Aggre- 
qual to the Aggregate of the Squares 
of the Diagonals, together with four 
times the 
the Point of Biſſection. 
8. In any Trapezium ABCD, 
the Aggregate of the Diagonals 
AC, BD, is leſs than the Aggre- 
gate of four right Lines drawn from 
any Point (except the Interſection of 
the Diagonals) within the Figure. 
Let K be the Interſection of the 
Diagonals, and conceive the Point 
F to be infinitely near to K, from 
which draw four right Lines AF, 
FB, FC, PD, to the Angles, and 


gate of the Squares of the Sides is 


uare of the Line joining 


TRA 


from F, K, let fall the Perpendi- 
lars FG, FH to A K, DK, and 
KI, KL to FC, FB; then will 
GK be the infinitely ſmall Decre- 
ment of AK; KH that of DK; 
IF the infinitely ſmall” Increment 
of K C, and I. that of BK. But 
ſince the Angle F BH is infinitely 
ſmall, K H will differ from LF 
only by an infinitely {mall Quantity, 
which may therefore be rejected; 
ſo that K HLF. In like manner 
GK=FI. Therefore G KKH 
＋FITLF = g. But it is well 
known, that when the Aggregate of 
any Number of variable Lines K B, 
KC, KA, KD, becomes a Minimum, 
or Maximum, the Aggregate of 
their Increments and Decrements 
will be equal to nothing. Where- 
fore it is evident that the Diagonals 
AC, BD, are either leſs or greater 
than thoſe of any four right Lines 
drawn from any Point, except K, 
within the Figure to the four An- 
gles. But: they cannot be greater, 
conſequently they muſt be leſs 
Ihe Truth of this Propoſition ap- 
ct almoſt evident by Inſpection; 
or ſuppoſe the Point F ro be at any 
finite Diſtance from K, the Inter- 
ſection of the Diagonals AC, BD, 
and draw, as before, the Lines AF, 
BF, CF, DF; then the Side AC 
of the Triangle ACF, is ſhorter 
than the two Sides AF TFC; and 


the Side B D of the Triangle F BD 


ſhorter than the Sides BF + FD. 
Therefore AC TBD is leſs than 
AF+FC+BF+FD. 
TRAPEZOLD, is a ſolid irregular 
Figure, having four Sides not paral- 
lc] to one another. | | 
TRAvERSE,a Term in Gunnery, 
ſignifying to turn a Piece of Ord- 
nance which way one pleaſes upon 
her Platform. | 3 
Alſo the laying and removing 4 
Piece of Ordnance, or a great Gun, 
in order to bring it to bear or lic 
level with the Mark, is called Tra- 
verſing the Piece. | 
TA 4- 
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TaAVRAsE, in Navigation, is the 
Variation or Alteration of the Ship's 
8 upon the ſhifting of Winds, 
Cy} Icy 464 FIN * E 
TRAVERSE, in Portification, is 
a little Trench, bordered with two 
Parapets, vix. one on the right Side, 
and the other on the left, which the 
Beſiegers make quite thwart the 
Moat of the Place, to paſs ſecure 
from Flank-Shot, and to bring the 
Miners to the Baſtions. 
TREBLE, is the laſt or higheſt of 


£ 
» 


the four Parts in Muſical h roportion. 


. TRENCHES, in Fortification, are 
certain Moats or Ditches, which 
the Beſiegers cut to approach more 
ſecurely to the Place attacked, and 
are of ſeveral ſorts, according to the 
different Nature of the Soil ; for if 
the adjacent Territory be rocky, the 
Trench is only an Elevation of Ba- 
vins, Gabions, Wool - Packs, or 
Shouldrings of Earth, caſt up round 
about the Place : But where the 
Ground may be eaſily opened, the 
Trench is dug therein, and bordered 
with a Parapet on the Side of the 
Beſieged. The Breadth of it ought 
to be from 8 to 10 Foot, and the 
Depth from 6 to 7. . 

Theſe Trenches are to be carried 
on with winding Lines, in ſome 
manner parallel to the Works of 
the Fortreſs, ſo as not to be in View 
of the Enemy, nor 'to expoſe its 
Length to their Shot, which they 
call Ne zgn. 4. for then it will be 
in danger of being enfiladed or 
ſcoured by the Enemies Cannon: 
and this carrying of the Trenches 
obliquely, they call, carrying the 
Trenches by Coudees or Traverſes. 

 TRIAaxNGLE, in Geometry, is a 
Figure of three Sides and three An- 
gles; and is either a Plane Triangle, 
or a Spherical one. 

A Plane Triangle, is contained 
under three Right Lines. 

A Spherical Triangle, is contain'd 


under three Arches of a great Circle 


of the Sphere. 


TRI 
Of Triangles there are ſeveral 


1. A Right-angled Triangle, is that 


which hath one Right Angle. 
2. An Obtuſe-angled Triangle, is 


ſuch as hath one Obtuſe Angle. 


3. An Acute- angled Triangle, is 


that which hath all its Angles acute. 
4. Any Triangle that is not Right- 
angled, is called Obligue- augled, or 
5. An Equilateral Triangle, is that 
which hath all its Sides equal to. one 
another. | Hoot. 
6. An Jyeſceles, or an Equilegged 
Triangle, is that which. hath only 
two Sides Equal. | e 
7. A Scalenous Triangle, is that 
which has no two Sides equal. 


In every Triangle, the Sum of all 


the three Angles is equal to two 
Right ones; and the External Angle 
made by any Side produced, is equal 


to the Sum of the Internal and its 


Oppoſite onee. ads 
n every Triangle, as well Plane 
as Spherical, the Sines of the Sides 


are proportional to the Sines of the 4 


oppoſite Angles. 

If a 8 2 let _ 
upon the Baſe of an Oblique-anglec 
Triangle, the Difference of the 
Squares of the Sides is equal to the 
Double Rectangle under the Baſe, 


and the Diſtance of the N | 


cular from the Middle of the Baſe. 


The Side of an Equilateral Tri- 
angle, inſcrib'd-in a Circle, is in 


Power triple of the Radius. 

The Sides of a Triangle are cut 
proportionably, by a Line drawn pa- 
rallel to the Baſe. 

A whole Triangle, is to a Tri- 
angle cut off by a Right Line, as the 
Rectangle under the cut Sides, is to 
the Rectangle of the two other Sides. 

In a Right-angled Triangle, a 
Line drawn from the Right Angle 
at the Top, perpendicular to the 


Hypothenuſe, divides the Triangle 


into two other Right-angled Tri- 
angles, the which are ſimilar to the 


K k 3 firſt 
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brſt Triangle, and to one another. 
In every . Triangle, 
the Square of the Hypothenuſe is 
equal to the Sum of t 
other two Sides. | 25 
If any Angle of a Triangle be 
bifleed#the biſfecting Line will di- 
vide the oppoſite Side in the fame 
Proportion as the Legs of the Angle 


e Squares of 


are to one another. | 
- Triangles on the ſame Baſe, and 
having the fame Height, that is 
between the ſame Parallel Lines, 
are equal. 3 
Every Triangle is one half of a 
Parallelogram of the fame Baſe and 
Height. - : ba 
Area of any Triangle max 
be had by adding all the three Sides 
together, and taking half the Sum; 
and, from that half Sum, ſubtracting 
each Side ſeverally, and multiply- 
ing that half Sum and the Remain- 
der continually one into another, 
and extracting the Square Root of 
the Product. 
The following uſeful Propoſition, 
being one of thoſe mentioned by Sir 
Jaac Newton in his Algebra, which 
is neceſſary to be known by all thoſe 
who intend to apply Algebra to Geo- 
metry; but he neither demonſtrat- 
ing it, nor directing where it is de- 
monſtrated, therefore I have ꝑiven 
a Demonſtration thereof. 
If there be any Right Line BE 
aubich beitet: the Angle ABC of 


B 


AC —> 


5 | 
the Triangle ABC, I /:y the Square 
of the ſaid Line BE =ABxBC 
—AExEC. a | 

Having deſcribed a Circle about 
the ſaid Triangle, and continued 


| Baſe to the Point of 


RI 
out the Line BE till It 'cuts the 
Circle in D, and drawn the Line 
D C, the Triangles A B K and 
BCD will be fimilar, which ma 
be thus proved. The Angle ABE 
= BC by ConftraQtop 3 and be 
becauſe , the Angles B AC and 
BDC ſtand upon the fame Arch 
BC, they will likewiſe be equal ; 


and conſequently the Angles A E B, 


BCD, muſt be equal. Therefore, 
as AB: BE:: DB: B C, whence 
AB x BC — BE x DB. But 
ſince AE x EC = BExXED 
from the Nature of the Circle. And 
becauſe BEq = DB x BE (= 
A B/ BC) -E Dx BF, from the 
Third of the Second of Euclid: 


therefore ABI BC — AE XE C 


=BEg. GD. ; 
In any Triangle any one Side is 
greater than the Difference between 


the other two Sides, and two Sides 


4 yonns than the Third, 

n any 'Triangle the Difference 
of the Squares of the Sides is equal 
to the Difference of the Squares of 
the Segment of the Baſe, made by 
letting fall a Perpendicular from the 
vertical Angle upon the Baſe ; and 
the Square of one Side, together 
with the Square of the alternate Seg- 
ment, is equal to the Square of the 
other Side, together with the Square 
of the other Segment. 

In any Triangle, if the Baſe be 
biſſected, and a Right Line be drawn 
from the Angle oppoſite to the 
iſſection, the 
dquares of the two Sides together, 


are equal to twice the Square of the 


Biſſecting Line together, with twice 
the Square of half the Baſe. 
In every Triangle the Rectangle 


under the Sides is equal to the Rect- 
angle under the Perpendicular drawn 


from the vertical Angle to the Baſe, 
and the Diameter of the cifcum- 
ſcribing Circle. oF 

In every Triangle the Angle con- 
tained under the Perpendicular to 


the Baſe, and the Right Line drawn 
— from 


FRI 


from that Angle to the Middle of 
the Baſe, is equal to half the Diffe- 
rence of the Angles at the Baſe. 
In every Triangle the Rectangle 
under the Aggregate and Difference 
of the Sides is equal to the Rectangle 
under the Aggregate and Difference 
of the Segment of the Baſe, made 
by letting fall a Perpendicular from 

the Vertical Angle to the Baſe. 
If the Point D be taken within a 
Triangle A B C'/ach, that the An- 
gles AD B, BDC, ADC, formed 
at the ſame 7 three Right Lines 
7g. | 


* 


+* 
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AD, BD, DC, drawn from the An- 
gles A, B, C, of the Triangle A BC, 
be equal to each other. 1 ſay the Ag- 
58 of theſe three Right Lines AD, 
D, CD, will be leſi than the Ag- 
_ gregate of three other Right Lines 
drawn from the Angles of the Triangle 
ABC, to any Point befides D, taken 
within that Triangle. 
Before this can be demonſtrated, we 
muit lay down the following Lemma. 
Lemma 1. IFE AC be an eqnila- 
teral Triangle, and a Triangle AG C 
be conſtructed upon one Side A C there- 
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of, *vhaſe two other Sides AG, GC. 
make an Angle equal to one third Part 
of four right Angles (or i 20 Deg. ) and 
the Right Line E G be drawn, and 
if any Point F be taken m the Line 
E G, and the Right Lines AF, F C, 
be drawn ; I ſay the Aggregate of the 
Lines AF, F ©, will be greater than 
ERS i I 
Conceive a Circle to be deſcribed 
about the Triangle A CE, which 
will paſs through G, and from the 


Fig. 2 


Point F let fall the Perpendiculars 
FH, Fl, to AG, and CG. then 
will the Angle AGE be = EG C, 
becauſe the Arches AE, E C, are 
equal. So that each of theſe will 
be z of one Right Angle, or 60 De- 
grees. Since the whole Angle A G C 


K k 4 | is 
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is 3 x of two 91ers Angles, or 120 
6: 3) the Angles 
each + Parts, 
20 one Right Angle, or 60 Degrees, | 
Mobo a axe each Vertical to. 

EGA, EGC. Conkegoengy the 


7 and (in Fi 
I, FGH will be 


becauſe 


Angles H F G, IFG the right-, 
ed Triangles FHG, I i G 
. be 3 Part of a Rake Angle or 
30 Degrees. So that HG = GT. 
and G F will be the double of HG. 


Since, if F G be ſuppoſed the Radius, P 


F and F H will each be the Sine 
of 60 ees, and H G, or G I, 
the Sine of 30 Degrees; and it is well 
known that the Sine of zo Degrees 
is equal to : the Radius. Therefore 
FG=HG x'2 GI, alſo (by 2. 22. un- 
der the word Circle) AG4+GC= 
EG. Now becauſe (Fig. 2. 35 --CI 
FG (HG+ G1) = and A 
＋F C is greater than A H CI; 
for AF, F C are the Hypothenuſes 
of the right angled Triang les AFH, 
CFI. Therefore AF + FC + 
F G is er than EG, and tak- 
ing away F G from both ; it will be 
AF -+FC greater than EG — 
F G, that is, than EF. After the 


like manner (in Fig. z.) becauſe. 


AH ECI—FGC=EG. But 
AF4FC rk. 


greater than FG + K fas that is, 


N 


There fore AF TFC - FEG 


is 
greater than E G, and adding F. 8 
to both, we ſhall have AF FC. 
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E 


than E F. 
This beg granted, npon the Side | 
AC of the” riang je AB make 


the equilateral Trangle A, E C Eig. 


1.) and conceive a Circle. to be de- 


ſcribed about the ſame; then from 
what has been already ſaid, the 
Point D will fall in the Circumſe - 
rence of that Circle, and if the Points 
E and B be joined by a Right Line; 
this Line will paſs t Pa the Point 
D, and N ſince E G. A 
D4DC; ; the Line E B will be 
equal to the three Lines A D, DB, 


| D C U Now take any other 


Point G within the Triangle, and to 
the ſame draw the three Right Lines 
AG, GB, GC, as alſo the Line 
E G, then 1 ſay. AG + GB- 
G C will be greater than A D 
DB + DC, That 3 is, than EB. Now 
it has been already ſhewn, that AG 
+ GC is greater than E G, and 
00 GB to both, it will be A G 
+ GB greater than E G+ 
b. But ſince 1 * two Sides E G 
＋ Gh of any Triangle E G B are 
ms than the third Side E B; 


B 
0 
* 
4 1 
k "er 
s . 
. + > * 


TRY - — 
therefore A G + ocE G'B will 
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4 4% $4.4 £ * 4 1 To 0 CF. 
3'B will P, in a" right Line FG given_in,” 
be much greater than E B, that is, - Poſitron, will be a Minimum, when 
than ADE DBTE DCC. the Angles ABF, GBG are equal. 
Nore, When the Point G is taken For if 


N be taken in F G infinitelß 
in the Periphery of the Circle, the r to B, and A D, DC be drawu, 


e- 


Demonſtration is very fimple, there 


being then no Occafion for the Lem- 


ma aforegoing. * Wherein 


. "Otherwiſe : Let F be any point 


infinitely near to D, from which 
draw FE, FG perpendicular to A D, 
DC, and join the Lines AF, FC, 
FB and FD, and let fall DH perpen- 


dicular to BF, then will ED be the 


Fluxion of AD; DG that of DC; 
HF that of BD: fo that if FD be 
ſuppoſed the Radius, ED will be the 
Sine of the Angle DFE, DG the Sine 
of the rr FG, and FH the Sine 
of theAngle FDH. But the Angle 
EFG is 60 Deg. Since E and G, 


and E DG being 1 Ip 1202, and 


that the Complement of theſe three 
t0jz60%; alſo the Angle F D H 
(FDG + GDH, that is, FDG+ 
30% = EFD. But it is 
demonſtrated in Trigonometrical 
Writings, ' (See Sheravin's Tables) 
That the Sum of the Sines of any 
two Angles making 60“, is equal 
to the Sine of an Angle as much 


one of thoſe Angles, that is, ED- 
DG= FH; and ſo'ED + DG -+ 
FH o. Conſequently AD-BD-- 
DC is a Minimum; for when the 
Sum of any Number of Quantities 
is a Minimum, the Sum of their 
Fluxions will be equal to o. 

After this way it almoſt appears 
by Inſpection, that the Sum of two 
right Lines AB, B C, drawn from 
two given Points A, C, to a Point 


above 60, as is the Quantit of 


bo bine 


and *#AD cuts B in E T: then 
ſince the Angles A BF, ADF may 


be taken for Equals, they N 5 


from one another only by an inf. . 
nitely ſmall Angle, the Angle CB 
will be = ABF; and ſo the Sides 
BE, ED of the "ſmall. Triangle 
BED, are equal, But theſe: Sides 
are the Fluxions of the Lines A B, 
CB; fo that ED EB =o, or 
ED =—EB; and therefore AB. 
+ BC is a Minimum 
Note, It is very eaſy to demon- 
ſtrate this by common Geometry 
too ; by letting fall from A a Per- 
ndicular to FG, and continuing - 
it down below F G till it 3 . 
CB continued alſo below FG; for. 
then if any other Point D be taken 
in FG, and AD be drawn, as al- 
ſo *C B, which being continued be- 
low B, will fall in the ſame Point 
with the Continuation of AF; it 
will follow that AB BC is leſs 
than AD + DC. Since two Sides 
of any Triangle are greater than 
DTT 755 IC Np 
Equal Triangles, that have one 
Angle of the one equal to one An- 
gle: of the other, have the Sides 
including the equal Angles recipro- 
cally proportional, and contrari- 
wiſe. 
In any Triangle, if the three 
9 and right Lines 
be drawn from the Angles to the 
Points of Biſſection, they will cut 
one another in the ſame Point with- 


in the Triangle, which Point will 


triſlet them; and the Squares of 
theſe three Lines taken together, 
are to the Squares of the three Sides 
of the Triangle, as three to four. 

If any Point be taken within a 
Triangle, and through the ſame be 
drawn three right Lines from the 

| ; Angles 
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Angles of the Triangle cutting the 
Sides into fix Ly Parallele- 
pipedon contain'd under the firſt, 


third, and fifth af theſe Parts or- 


derly taken, is equal to the Paral- 
lelepipedon under the ſegond, 
fourth and ſixth. 3 
If any three ſimilar Figures be de- 
ſcribedupon the three ſides of a right · 
angled Triangle, the Figure upon 
the Hypothenuſe will be equal to 
the Figures,” taken together, upon 
the other two fides. 4 
If one Angle of any Triangle be 
two third Parts of two right Angles 
or its Meaſure 120 the Squares de- 
ſeribed upon the Sides containing 
that Angle, and the Rectangle un- 
der thoſe Sides, all three taken to- 
gether, are equal to the Square de- 
icribed upon the Baſe. And if the 
Sides containingthat Angle be equal, 
the Square of the Baſe will be three 
times the Square of either of the 
equal Sides. And the Square ofthe 
Perpendicular let fall from the ver- 
tical Angle upon the Baſe, is one 
twelfth Part of the Square of the 
In any Triangle, whoſe vertical 
Angle is two third Parts of two 
right Angles, the Difference of the 
Cubes of the Sides containing that 
Angle, is equal to a Parallelepipe- 
don, whoſe Baſe is the Square of 
the Baſe of the Triangle, and Altitude 
the Difference of the Sides. And 
the Sum of the Cubes of the Sides, 
is equal to a Parallelepipedon whoſe 
Baſe is the difference of the Squares 
of the Baſe, and twice the Rectangle 
under the Sides, and Altitude equal 
to the Aggregate of the Sides of the 
Triangle. * 
There are many other Proper ties 
of Triangles to be found among the 
Geometrical Writers; as Gregory S.. 
Vincent has wrote a thin Folio 
Book upon Triangles. You have alſo 
ſeveral in his Qzadraiure of the 
Circle, 
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TRIANGULAR Cour4Ass Es, are 
ſuch as have three Legs or Feet to 
take off any Triangle at once. 

TRIANGUTA R QuarDRaANT, 
is a Sector with a looſe Piece to make 
it an Equilateral Triangle; the Ca- 
lendar is graduated on it, with the 
Sun's Place, Declination, and many 
other uſeful Lines; and by the Help 
of a String and a Plummet, and the 
Diviſions graduated on the looſe 
Piece, it may be made to ſerve for 
a Quadrant. 9 . 

TRIANGULUSSEPTENTRIONS- 

Lis, or Deltoten.' The Triangle, a 
Northern Conſtellation. conſilling of 
ſix Stars. 3 

TRricLliyn, in Architecture, is 
a Member of the Doric} Fr tee, 


placed directly over each Column, 


and at equal Diſtances in the In- 


tercolumnation, having two entire 


Glyphes or Channels engraven in it, 
meeting in an Angle, and ſeparated 
by three Legs from the two Demi- 
Channels of the Sides. | 
Tr1coN, ſignifies a Figure with 
three Angles. : And, in Dialling, is 
an. Inſtrument ' of a . Triangular 
Form. | 
TRIGONOMETRY, is either Plain 
or Spherical. | 
TRrIGONOMETRY (PLAIN,) is 
the Art of finding, from three given 
Parts of a Right-lin'd Triangle, the 
EY NTT 
 TRaGoOnNOMETRY (SPHER1T- 
CAL,) is the Art of finding, from 
three given Parts of a Spherical Tri- 
angle, the reſt 3 as from two Sides 
and one Angle, the two other An- 
gles and the third Side. 5 
1. In all Right-angled Plane Tri- 
angles, if one of its Sides, be made 
the Radius, the other two will be 


the Sines, Tangents, or Secants, of 


the Acute Angles: And whatever 
Proportion the Side made has to 
the Radius, the ſame has the other 
Sides to the Sines, Tangents, or Se- 
cants, repreſented by this, x, 


3» 


As if A C be the Radius, then 


8. BAC: B 5172 Radius: Hy- 


8. AC B: ABI N pothen. AC. 
If the Leg AB be the Radius, 
chen | 
Radius : 811 21 Sec. BAC: 
T. BAC: BC IH Hpocben. A C. 
If the Leg BC be made the Ra- 
dius, then 1 SAN 
Radius 481 : ec. AC B: 
T. AC B; AB F 1 Hpatben. AC. 
2. In any Right-lined Triangle 
the Sides are proportional to the 


Sines of the oppoſite Angles. 
Whence in the Triangle A C B. 


In every Right-lined Triangle, as 
ABC, as the Sum of the Sides AB, 

-» about a given Angle A is to 
their Difference, ſo is the Tangent 
of half the Sum of the remaining 
Angles B, C, to the Tangent of half 
their Difference. ; 


< a4 
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If the Sides A C, BC, AB, of a 
Triangle ABC, be given, and if 
A B be biſſected in I, and you take 


- 
upon it (when both Ways produced) 
the Lines AF, AE, equa! to AC, 
and B G, B H, equal to BC, and 
join CE, C F, and from C let fall 
a Perpendicular C D, to AB, ſup- 
poſed the Baſe, then will the Area 
22 FG XF HX HEXE G. 
And for determining the Angle A, 
there come out ſeveral Theorems: 

3. As 2 ABx AC: FHxXEG 
(:: AC: DE): : Radius: verſed 
Sine of the Angle 4. 

4. 2 AB NAC: V FGxFH 
(AC: DF) :: Radius: verſed 
Coſine of A. hid. of; 11 7 

5 2A BAC: VFGxXFH x 
HET EG (:: AC: CD) :: Radius: 
SR we 

6. / TGxFH: V HExXEG 
(::CF;CE) :; Radius: Tangert 
of Z A. 7 "© 
7. VHExEG:vV FGxFH 
: CE: FC): Radius: Cotangent 

2 


2 
of T A 1 
eV ABxAC:VHEXEG 
(:: FE: EC) : : Radius: Sine of 
9. 2 ABxKXG:V FGxF 
(: FE:FC) : : Radius: Coſine of 
TA N ; 
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11. Tn every Spherical Triangle, 
each Side is leſs than a Semi- Circle. 
| 2. 


2. In every Spherical Triangle, 
any two Sides together are greater 
than the third. | | 

3. The Sum of the Sides of 2 
Spherical Triangle is leſs than two 
Semi-Cicles. wha fl 

4. If two Sides of a Spherical 
Triangle be equal to a Semi-Circle, 
the two Angles at the Baſe ſhall be 
equal to two Right Angles; if they 
be leſs than a Semi-Circle, the two 
Angles ſhall be leſs; but if greater 
than a Semi-Cirele, the two Angles 
ſhall be greater than two Right 
Angles. i Oe 

5. The Sum of the three Angles 
of a Spherical Triangle, are greater 
2 two Right Angles, and leſs than 


6 Two; Angles of any Spheri- 


cal Triangle are greater than the 


Difference between the third Angle 


and a Semi- Circle. Therefore, 


Exterior Angle is leſs than the two 
Interior oppoſite one. 

8. In any Spherical Triangle the 
Difference of the Sum of two An- 


gles and a whole Circle, is greater 


than the Difference of the third An- 
gle and a Semi- Circle. 
9. In any Spherical Triangle, 
one Side being produced, if the 
other two Sides be equal to a Semi- 
Circle, the outward Angle ſhall be 
equal to the inward a (Be Angle 
upon the Side produced: If than be 
lets than a Semi-Circle, the outward 
Angle ſhall be greater than the in- 
ward oppoſite Angle; if they be 
greater than a Semi- Circle, the out - 
ward Angle ſhall, be leſs than the 
inward oppoſite Angle. 
10. 'The Legs of a Right-angled 
Spherical Triangle are 7 
Affection with their oppoſite Angles. 
11. In a Right-angled Spherical 
Triangle, if either Leg be a Qua- 
drant, the Hypotheneule ſhall be al- 
io 2 Quadrant; but if both the 
Leg: be of the ſame Affection {that 
3 


the lame 


than a Quadrant) the | Hypothe- 


neuſe is leſs than a Quadrant; or if of 


different AﬀeRions, then greater, 
and che cob 
12. In a Right · angled Spherical 


Triangle, the Sum of the Oblique 


Angles are leſs than three Right 
Angles. 78801 ene or 
14. In any Spherical Triangle 
whoſe Angles are all Acute, each 
Side is leſs than a Quadrant. 
15. In Spherical Triangles, there 
are twenty-eight Caſes, ſixteen in 
Rectangular, and twelve in Oblique 
Angular. The ſixteen Caſes of Rec- 
tangular are reſolv'd by the two firſt 
of the following Theorems.. 
THEO. I. 
in all Spherical Ractangular Tri. 


| angles, having ib ſame Acute Angie 
7. Any Side being continued, the 


at the Baſe, the Sines of the Hypothe- 
neuſes are proportional to the Sines of 
their Perpendiculars... | 


Ir all Spherical Reflangular Tri- 
angles, hawing the ſame' Acute Angles 
at the Baſe, the Sines of the . 
and the Tangentsof the Perpendicular, 


are proportional. | 
That all the Caſes) of a Right- 
angled: Spherical Triangle may be 
reſolved by. theſe two Theorems. 
The ſeveral Parts of the Sphe- 
rical Triangle propoſed, muſt ſome- 
times be continued to Quadrants, 
that ſo the Angles may be turn'd 
into Sides, the Hypotheneuſes into 
Baſes and Perpenciculars, and the 
contrary. - By which Means the 
Proportions, as to the Parts of the 
Triangle given, "inſtead of Sines, 
do ſometimes fall in Co- ſines, and 
ſometimes in Co- tangents, inſtead 
of Tangents. Such Parts as do 


change their Proportion, are mo 
wit 


r 


ith their Complements, viz. the 
Hypocheneaſes and both the Obli- 
que Angles; but the Sides containing 
the Right Angle do not change. 
Theſe are called the Five Circu- 
lar Parts of a Triangle, amongꝑſt 
which the Right Angle is not rec- 
koned; and therefore the two Sides 
which do contain it, are ſuppoſed to 
be joined together. ee, 
Fach of theſe Circular Parts, 
may, by Suppoſition, be made the 
Middle Part; and then the two 
Circular Parts, which are next to 
that Middle Part, are the Extreams 
conjunt; the other remote from 
the Part aſſumed, are the Extreams 
disjunct. 

As in the Triangle ABC, (ſup- 
poſe a Triangle to be drawn, ) if 
Comp. A C be made the Middle Part, 
Comp. A and Comp. C. are the Ex- 
treams conjunct; and the Side A B 
and BC are the Extreams disjunct; 
and ſo of the reſt, as in the Table 
following!) hon gry y ot 


27. 


| Mid. Part. 


Extr. £074. Kur. disj. 


Leg. AB 


1 A. 


Comp. A 


* Leg. BC 


Comp. AC 
=_— Q a 


Comp. AC 
Leg. AB 


Comp. C 
Leg. BC | 


Comp. AC 


r 


Comp. A 


Comp. C. 


Leg. AB 


Leg. BC 


Comp. C. 


Leg. BC 


Comp. AC 


Leg. BC 


Comp. A | 


Leg. AB 


Comp, ol 


Comp. A 


Leg. AB 


Comp. AC 


The Parts ofa Right · angled Sph 


| 


e- 


rical Triangle, being thus diſtin- 


TRI 
iſhed into five Circular Parts, 
for the more Eaſe in reſolving all 
Spherical Triangles, the Lord Napier 
invented this Catholick and Univer- 
ſal Proportion, vis. | 
The Sine of the Middle Part and 


Radius is reciprocally proportional 


to the Tangents of the Extreams 


conjunct, and the Co- ſines of the Ex- 


treams disjunct. | 
That is, as the Radius to the 


Tangent of one of the Extreams 


conjunct, ſo is the Tangent of the 
other Extream conjunct to the Sine 
of the Middle Part. | 

And alſo, as the Radius, to the 
Co-fine of one of the Extreams dis- 
junct, ſo is the Co- ſine of the other 
Extream disjunct, to the Sine of the 
Middle Part. 

Therefore if the Middle Part be 
ſought, the Radius muſt be in the 
firſt Place; if either of the Extreams, 


the other Extream muſt be in the 


firſt Place. a 

Only note, that if the Middle 
Part, or either of the Extreams con- 
jun, be noted with its Comple- 
ment in the Circular Parts of the 
Triangle, inſtead of the Sine or Tan- 


ent, you mult uſe the Co- ſine or 


o-tangent. F 
If either of the Extreams disjun& 
be noted by its Complement in 
the Circular Parts of the Triangle, 
inſtead of the Co-fine you muſt uſe 
the Sine of ſuch-Extream disjunct. 


That the Directions may be bet- 


ter underſtood, there is in the Table 
following, the Circular Parts of a 
Triangle under their reſpective Ti- 
tles, whether they be taken for the 
Middle Part, or for the Extreams; 
whether conjunct or disjunct; avd 
unto thoſe Parts there is prefixed the 
Sine and Co ſine, the Tangent or Co- 
tangent, as it ought to be by the Ca- 
tholick Proportion. | * 
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i 
I all Spherical Triangles, the S ines 


the Sides are in direct Proportion 


to the Sines of their Oppoſite bl 
and the * | | 


In all Oblique - angled Spherical 


Triangles, in wich two Sides are 
leſs than a Semi-Gircle : — 

As the Sine of half the Sum of the 
tæuo Sides 

To the Sine of half kei- D 
Vence; z 

So is the Go-tangent of half the con- 
tained Angle, 

To the Tangent of half the Di Ve- 
rence of the Oppoſite Angles. © 

And, as the Co. fine of half the Sum 
of the 5 ides, 

To the Co-fie of 1 their Diffe- 
Fences 

So is the Co-tangent of hal If the con- 
tained Angle, 


To the Tangent of half the Sum of 


the Oppoſiie Angles 


Wolfius, _—_ _ Dr. Keil, 


> iron i; l log 
THE 0. v. 
is all Oblique - angled. Epberical 


Triangles, in aubich tao Angles are 
Jeſs than tauo Right Anglers 
a afl, Sing of bal the bun ef tes 


6. the Sine. af Laff their Dife- 
3 


So is the Tangent of bal che iu 


Jacens Side, 


To the Tangent of the Dj 7 
rence of he Oppoſite Lhe Us if 

Aud, as the Co-jine fon the Sur 
of the Angles, 

To the Co-fine of half their Dir 
rence, 

Se 34 the Tangent of baif the e 
jacent Side, 

To the Tangent of ts Sum of 


the Oppoſite Sides. 


THEO. VI. 


A. the ReBangle of the Sines of th th 
— Sides, 
 'Th. the Square of the Radius 3 
So it the Refangle of the Sines of 
half the Sum of the three Sides, and 
of the Difference of the Oppoſite Side 
therefrom, - 
To the Square of the C ae. 7 of half 
Labin. 


an Angle 


Prolemy is the firſt Trigonometri 
cal Writer. Hipparchus alſo wrote 
12 Books concerning Triangles, but 
they are loſt. Amongſt the more 
modern, there are Regio Montanu:'s 
Libri Quingue de Triangulis, wrote 
Anno 1464, and publiſhed by Scho- 
ner, Anno 1533. Lou have foo wr 
Snell, Napier, C Ae, Ur fenus, Gel! - 
brand, Fohn Newton, Seth Ward, 
Oughtred, Gooden the Jeſuit, Nor- 
«vood, the Wilfons (two different 
Perſons, one in England, and another 
in Holland, Cn, Dechales, 


xc. 


R O 

Ec. who have all wrote of TYigono- 
metry. + N 2 E . 
TaILATERATL, in Geometry, is 
the ſame with Three- ide. 
TulxxE, is an Aſpect of the Pla- 
nets, when at the Diſtance of 120 
Degrees, or four Signs, from each 


other, and is noted thus A. 


-Tx1anc hls, in Architecture, is a 
little Member fixed exactly upon 
every T riglyph under the Plat- Band 
of the Architrave, from whence hang 
down the Guttz, or pendant Drops, 
in the Dorick Order. — 


TRINOMTAL RoorT, in Mathe- 


maticks, is a Root conſiſting of three 


Parts connected together by the Sign 


; as x + . 
3 is the Divi- 
ſion by 3, or taking the third Part 
of any Number or . 

TxiyPLicaTeE Rar io, is the 
Ratio of the Cubes. 

Tals-Diar aso, or Triple 


Diapa ſon Chord, in Muſic, is what 


is otherwiſe called a Triple Eighth, 
or Fifteenth. | | 
Trxirons, a Term in Muſic, 
which ſignifies a great Fourth. 
" Trxocx1ILE, in Architecture, is 
that Hollow Ring, or Cavity, which 
runs round a Column next to the 
Tore. | 
TROCHLEA, is one of the Me- 
chanic Powers, and is what we 
uſually call the Pulley. | 
" Trocxo1D, the ſame with Cy- 
cloid. Which ſee. | 
TroPICAL YEAR. See Year, 
TROPHY, in Architecture, is an 
Ornament which repreſents the 
Trunk of a Tree charged or encom- 
paſſed all round about with Arms 
or Military Weapons, both offenſive 
and defenſive. | 
Troeicks, are Circles ſuppoſed 
to be drawn parallel to the Equi- 


noctial at 230 30/ Diſtance from it; 


one towards the North, is called the 
Tropick Cancer; and the other to- 
wards the South, is called the Tro- 


TW1 
pick of Capricorn, becauſe they lie 


under theſe Signs. 


 'TrxvUCKks of the Carriage of a 
Piece of Ordnance,-are-the Wheels 
which are on the Axle-tree to move 
the Piece. +: ©n Ta 
Tzu ConjJuUNCTION. See Cox- 


junction True. 


TRUE Pract of a Planet or Star, 


is a Point of the Heavens ſhewn by 


a Right Line drawn from the Centre 
of the Earth, through the Centre of 
the Planet or Star. 

TrxuUNCaTEDPYRAMID, or Cone, 
is one whoſe Top is cut off by a 
Plane parallel to its Baſe. 

A Truncated Cone, or the Fruſ- 
tum of that Body, is called ſome- 
times a Curtie Cone. 

TRruUNNIONs of a Piece of Ord- 
nance, are thoſe Nobs or Branches 
of the Gun's Metal which bear her 
up upon the Cheeks of the Carri- 


1 

Tu xx, a Term belonging to the 
Movement of a Watch, and ſigni- 
fies the entire Revolution af any 
Wheel or Pinion. 2 

Tuscan OR DER, in Architec- 
ture, is the firſt, the moſt ſimple, 
and the ſtrongeſt: Its Column has 
ſeven Diameters in Height; and its 
Capital, Baſe, and Entablement, have 
no Ornaments, and but few Mould- 


* | | | 
WILIGHT, is that faint Light 


which we perceive before the Sun- 
Riſing, and after Sun-Setting. Tis 
occaſioned by the Earth's Atmo- 
ſphere refracting the Rays of the 
Sun, and reflecting them from the 
Particles thereof. | 


The Sun's Depreſſien below the 


Horizon, at the Beginning and End 
of the Morning and Evening Twi- 
light, was obſerved by Albaxen 199. 
Tycho 17%. Rothman 24. Stevins 
189. Caffmi 15*. Ricciolus, at the 
Time of the Equinox in the Morn- 
ing 169. in the Evening 299. 3o'. In 
the Summer Solttice in the Morning 

21 


— res 


EEE ME — — SES * 


— 2 — —— — ey. 


VAR 


219,25); and in the Winter 170. 1 5 


W hence it appears that the Cauſe of 
the Twilight is inconſtant: But a- 
bout 18 Begrees of the Sun's De- 


pPreſſion will, in our Latitude, be 


the Beginning and End of the Twi- 
light. 8 — 81 ; SOR KEY, , 
- Tymyan,in Architecture, is that 
Part of the Bottom of the Frontons, 
which is encloſed between the Cor- 


db e ere the Naked: of. 


Tx MAN of an Arch, is a Tri- 
angular Table placed in its Corners. 
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ACUUM, is by Philoſo- 
pöbers ſuppoſed to be a Space 
devoid of all Body; and this they 
diſtinguiſh into a Vacuum Diſſemina- 

tum, or Interſperſum, i. e. ſmall void 
Sp interſperſed about between 
- the Particles of Bodies: or, a Vacu- 
um Coacervatum, which is a larger 


* void Space made by the meeting 


together of the ſeveral interſperſed 
or diſſeminate Vacuities before men- 
| ES a 
| Vane. Thoſe Sights which are 
made to move and ſlide upon Croſs- 
Staves, Fore-Staves, Davis's Qua- 
drants, c. F 151 
Varouks, are Watry Exhala- 
tions raiſed up either by the Heat 
of the Sun, the ſubterraneal, or any 
other accidental Heat, Fire, Sc. 
VARIATIOR, is, according to 
Tycho, the third Inequality in the 
Motion of the Moon ; and arifes 
from her Apogæum being changed 
as her Syſtem is carried round the 
Sun by the Earth. EE 


Variation of the Needle; or : 


Compaſs, is the Deviation or Turn- 


ing of the Magnetical Needle in the 


. Mariner's Compaſs, from the true 
North Point, which happens more 


or leſs in moſt Places; and is com- 


7 
” *% Q Pp 
. ” F T i 
F - o y 4 
ty * % * E R 


Bullet, and the Diameter of the Bore 


Planets, being the ſecond from the 


Sun is 723, of ſuch Parts, of which 


2 — by h by we the 
orth- Eaſting, or North-Wefting of 
n 
VIC is, or the Lever, is the 
Firſt of the Mechanic Powers, as 
they are uſually calldd. 
ENT, in Gunnery, fignifies the 
Diftance between the Diameter of a 


of the Piece, and muſt be one twen- 
tieth Part of the Diameter of the 


. VELociTy, See Celerity, _ 
VIN Us, the Name of one of the 


S ͤ 12s „ 
The Diſtance of Venus from the 


the Earth's are 1000, its Excentricity 
5, the Inclination of its Orbit 3 De- 
grees, and 23 Minutes: It performs 
its Periodical Motion in 224 Days, 
17 Hours; and its Motion round its 
Axis is performed in 23 Hours. 
The Diameter of it is almoſt equal 
to the Earth's Diameter. 5 
In the Years 1672 and 1686, Mr. 
Caſſini, with a Teleſcope of 34 Foot 
long, believes he ſaw a Satellite 
moving round this Planet, and di- 
ſtant from it about 3 of Yenuss Di- 
ameter. It had the ſame Phaſis 
with Venus, but was without any 
well defined Form, and its Dia- 
meter ſcarce exceeded 4 of that of 
N 8 | 
VeRrsED Sing of an Arch, is a 
Segment of the Diameter of a Cir- 
cle, lying between the Foot of the 
Right Sine and the Lower Extre- 
mity of the Arch, „ 
As AC. is the Verſed Sine of the 


Arch AD, and CB the Verſe 
of the Arch BD. 3 


Viarzx, is that Point of the 
Heaven juſt over our Heads, and 
the ſame with the Zenith; which 


ſee. | V 
The Point of any Angle is called 


alſo its Vertex, and that Point of 


5 0 A 
Sine 
A 4 n 
* — 9 A 4 N s 
ö Y 4 
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be AB 
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Div prgents Fu a Conzave Glaſe is the 
| in the following . $ 
7 Concavity of the Glaſs 
O, and its Axis DE: Let 
y Lads \ * : . 


FL 
& 4 * * 
2 + "22% {ISO 
g + . 


d A 
. 9 


the Curve of a Conick Section, 


where the Axis, cuts it, is called 7 Bs 
_ alſo the Vertex of that Section. 


'VsRrTBEX, of 4a (Cone, or Pyra- 
mid, &C. is the Point of the upper 
Extremity of the Axis, or the Top 
of the Figure: So the Vertex of an 
Angle, is the Angular Point. 2 

ERTEX of a Glaſs, in Opticks, 
is the ſame with its Poles ; which 
ſee. © )) EE ET MT hs 

_ VERTICAL CIRCLES : See Axi- 
muths, _ A | 

VERTICAL Link: See Line Ver- 
tical. | 

 VERTICALOPPOSITEANCGLES: 
dee Angles. 

VERTICAL PLANE, in Perſpec- 
tive: See Plane. 1 

VßRTICAL PorinT, the ſame 
with Vertex: 80 that in Aftro- 
nomy, a Star is ſaid to be Vertical, 
when it happens to be in that Point 
which is juſt over any Place. 

_ VesrTiciITtTY, the Property of 
the Loadſtone, or a touched Needle, 
to point North and South, or to- 
wards the Poles of the World; See 
Magnet and Magnetiſum. 

Via Laer: See Milky Way. 

. ViBRAT10N, is the Swing or 
Motion of a Perpendicular, or of a 
Weight hung by a String on a Pin. 

 VinDEMATRIX, a fixed Star of 
the third Magnitude, in the Con- 
ftellation Virgo, whoſe Longitude is 

185 Degrees and 23 Minutes, Lati- 
tude 16 Degrees and 15 Minutes. 

VI go, one of the twelve Signs 
of the Zodiac, being the Sixth ac- 


cording to Order. | „ 
VIX rVAT Focus, or Point of 


FG be a Ray of Light falling on, 
the Glaſs, parallel to the Axis BE; 
and let D "on the Centre of the Arch 
ABC: This Ray F G, after it hach 
paſſed the Glaſs, at its Emerſion at 
G will not proceed directly to H. 
but be refracted from the Perpen- ' 
dicular DG, and will become the 
Ray GK; draw directly G K, ſo 
as that it may croſs the Axis in E, 
ſo found. Mr. Molyneux calls it the 
Virtual Focus, or Point of Diver- 
gence, 7+ Fa | 
'VisiBLE Hor1zon : See Hori- 
S000 ERIE TT RR 5 
VISIBLE PLact of a Star: See 
ApparentiPlace:: s.. 
VIS Iox, is a Senſation in the 
Brain, proceeding from a due and 
various Motion of the OptickNerves, 


E in 25 Bottom of the Eye, 
y | 


the Rays of Light coming from 
any Object: by which means the 
Soul perceives the illuminated Thing, 


together with its Quantity, Quality, 
kr Tr — — i 


VIiSsVvAIL Poi r, in Perſpective, 


is a Point in the Horizontal Line, 


wherein all the Ocular Rays unite. 
VisuaL RA vs: See Rays. 
_Viszzovs Huuous, or Gl 
Humour, of the Eye, is the third 
Humour of the Eye, ſo called from 
its Reſemblance of a melted Glaſs: 
It is thicker than the Aqueous, but 
not ſo ſolid as the Cryſtalline: It is 
round or convex behind, and ſome- 
what plain before, only hollowed a . 
LI little 
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Foci. 


| 3 there 


| | Prifms likewiſe: 


Ha, 


; 1 ht in one 


UN 1 


little in che Middle, e it e- 
ceives the Cryltalline. "Tt" exceeds © 
both the other Fumours in 0a 


Uunriicus, the ſame a5 13 
Uunrttex! Por 3 


Une, in Alg „are thoſe 
Numbers which are nefixed — 


— of the 


. Nn from l 
. Multinomial Root. 
the fourth © Power of 
Hs 19 0 aa F ＋6 
727 abby + bb , the Unciæ 
are, f, 


Ks Wann is 


r be a 


don of _—_— atter, . 


ted horizontally by two Fulcrums 


Fr its Ends, its Diſpoſition to break. 


Fart (or Point) of it by its 
— ravity, will be as the Rectan- 
gle under the Diftance of that Part 


(or Point) from each Fulcrum; and 


1 in the 
ark naw dhe 2 


Maxi- 


{6 its Diff 
Middle will 


Tits is true * — _ 
The ſame Thing 


When the Length 2 5 3 
the Farallelepi] 


don remain the 
ſame, its Diſpohition to break in the 
Middle (or at any other Point at the 
ſame Diſtance fro the Fulcrums) 
will always be as the Square of the 


Height; and ſo the Strength of à xo break in any Part of it, "hat i 
Parallel I edges r a Heek 
In the Fulerums to its Strength 


epipedon , laid edge-ways 


+ laid flat wa ways, will be as the 


is to the Height 
_ 
en what has been ſaid, if the 


| Upper Face of the Parallelepi pedon, 


n the two Ful- 
into a Curve 
uch that all the 


lying horizentally 
crums, be chany 
Surface, being 


3 


——— Tae ure of this So- 
N t 


| that — 
wh ch is all 'of the fame Kind and 


3s Tt — 59 82 


UNI 


Sections of the Solid, mate by | 
to che Horizon, and 
le] to one of its de Semi- 
iptick Spaces of the ſame Mag- 
— whoſe tranſyerſe Axes" A 
Foe. ns of — Solid, and Semi- 
Conju ht in the Mid- 
dle; ' "his 7 f Have the ſame 
and Je to break in All its Parts ; 
and'fo Joifts, &c. cut aſter this Fi- 
„will be as ſtrong as when they 
re ci dne The] zht all the way 
as this Solid has in the Middle; and 
2 ror the Timber faved©by 
„ will be abou Parts our of 
IH a folid Parallel pipedon - 

| ray, Matter be ſupported Hori. 
„ as a'Prominent Beam in 

the the Sid. e of a Wall, che Diſpoſition 
to break of that Part coming but of 
the Wall in any Place by the Weight 
of the whole Prominent Part, will 
always be as the Diſtanee of that 
Place from the End of the Promi- 
nent Part; and ſo its ition to 
break at the Wall 5 wile ; 
And if the Upp 2 of the 
Prominent Part Be changed into a 
Curve Surface, ſuch that all Sections 
of it, by y Plays paſa rallel to the up- 
f Solid, and per- 

dicul 5 to 3 Horizon, are equal 
r ? eir Axes 
in the N85 8 Surface? and Vertexes 
in the lower Side of the End-Face 
of the Solid; which is to 
the Wall, then this Procaliiedt So- 
lid will have the ſame Diſpoſition 


it will as ſoon in one Part as | 
the other; and ſo there. may bez Þ 


Part of the Matter ſaved by cutting | 


it into this Solid; and yet it will be 
as ſtrong as "A Parallel of Eo 
the ſame Length, Breadth, and BY 


Height (that it has at the Wall) | : 


with itſelf, provided it be of the 6: 
ſame Uniform Matter. 1 


Uni 


g outer Ring, 


U:;N-1 | 
Unarogn Mor ions, 2 } 
fame, with | 1 


1 or = 


bu _Equ1vporias c 


5 * or e open 


= d fold together, with a rigor | 


22 and a ider, and a little 
to hang or ** it UP by: Iris . 
on one Side of the great into 
„and ſometimes on the 
- other Into two Quadrants, or 180 
© Degrees, ut one 15 enough. 'The 
_ innermoſt Ring is divided into 2 
Hours ſubdivided on the Face, an 
on the Outſide of the Ring, into 
every 5 Minutes. The Axis has the 
- Sun's ination on one Side, and 
che Day of che Math, 
Sun's Place on A 6 * We 
To uſe 1 for the H gur, the 
icular 
2 iy the Slider = 
titude of the Place, 
the Slider, or the Bri 


the Per- 


ch. moves on the 


ſet Tx: 


Day of the Month, or his Declina 


tion; and then the Rings being 


open'd, and ſet. ſquare to one ano- 

ther, move the Dial about, to and 

tro, till the Sun ſhines through the 

Hole, and on the inner Edge of the 

— Ring it will ſhew, the true 
our. 

The Hour of 12 cannot be ſhewn 
by this Dial, becauſe the outermoſt 
Circle, or Rin being then in the 
Plane of the Meridian, it hinders 


the Rays of the Sun 1 fallin 1 


upon the innermoſt or Equingcti 
Circle. And when the Sun is in the 
Equinoctial, you cannot tell the. 
Hour of the Day by this Inſtrument, 
becauſe. at * Taons his RD 2 


and. the 


ine, or Stroke, which an 


e La- 
ole in 
ge, 3 er to 
the Sun's Place i in the Eeliptick, the 


ſtial Phænomena from this vail and 


19 . 4 565 


2 
18 of the 


2 
Se a. 


are eight 


e or V betwe 
ern 

: w 

fooliſh Fable of -Vartexes had 2 
* Rh many Years 
otes, 


„ nious Perſ 1 


bias 's Preface to the ban 
5 8 0 poker As h . 


again renewed the ns an 
endeavoured. to accgunt = 


imaginary. Hypotheſis. , See the 
Tranſattions of 22 Royal Sad of 
Sciences at Pari, Anno 1715, 1728. 


1.72 
t Sour Driats.: See 
Prime Verticals. . 

. Uasa Major, 9229 85 r | 
flellation, conſiſti : 
is 3 11 6 S Fam, Qing 
and the Great Baar. 

VulgAr Fa p87 tons. See 
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ApHook, among the 
VV © Gunners, is a Rod or great 
Wire of Iron, turned in a Serpen- 
tine Manner; and its end is put 
upon à Handle or Staff, to draw out 
Wads, or Okum, that the Piece 


may be unloaded.” © 


- Waconts. See Charles's Vain. 
*WarntinG-WHEEL, ina Clock, 
is the third or fourth Wheel, ac- 
cording to its Diſtance from the firſt 
3 77 85 
WATER, is a very fluid volatile 
and taſteleſs Subſtance, very proba- 
bly conſiſting of Hard, Smooth, 
Ponderous, Spherical Particles, of e- 
ual Diameters, and of equal Speci- 
cal Gravities. ik . 


The Poroſity of Water is ſo very 


eat, that there is at leaſt forty 

imes as much Space as Matter in 
it; for Water is nineteen Times 
ſpecifically lighter than Gold, and 
ſo rarer in the ſame- Proportion ; 
but Water can be preſſed through 
the Pores of Gold, and therefore 
may be ſuppoſed, at leaſt, to have 
more Pores than Solid Matter. 

Mr. Beerhaave, in his Chemiſtry, 
defines Water to be a Liquor ver 
fluid, inodorous, inſi pid, pellucid, 
and colourleſs, which in a certain 
Degree of Cold freezes into a brittle, 
hard, glaſſy Ice, 

Well Water, which is eſteemed 
the moſt pure of all, is in Weight, 
to pure Gold, as 1 ty 19 413. An 
Engli/> Cubick Inch, Mr. Boy/e ſays, 
weighed 252, 256, 260 Grains. 


Heat eahly makes Waters lighter, 


and the heavier they are, the more 
they are to Te ſuſpected of having 
hetereogenors Matter within them. 
— Boerhgave ſays; Clavius the Ma- 


thematician, poured ſome Water into 


a Bolt-head, and then ſealed the 
Mouth of its long Neck herme- 
tically, and marked wick a Diamond 


e hi Height 


the Ho 


WAT 

to which” the Water 
aroſe at that time: He then hung it 
p, and 80 Years after it was found | 
in Kircher's Study, juſt as full as it 

was at firſt, So that from hence it 
would ſeem, that Water will not 
paſs thro? Glaſs, 
The Motion of Water 1 7 
out of a Hole in a Veſſel may b 

„„ eric fe 
Let SAS be an infinite Superfi- 
cies of Water, CC a Circular Hole 
made in the Bottom of a Veſſel, 
AB a ſtrait Line drawn perpendi- 


: 
＋ 


cular through the Hole. SGCC 


a Column or Cataract of Water run- 
ning out through the Hole CC, 
SGC a Curve, by the Rotation of 

which, about the Axis AB, the 
Solid or Cataract SG CCS is gene- 


CBC. E. 


rated ; for fince the Water deſcends 
freely, and with an accelerate Mo- 
tion, it muſt of neceſſity be con- 
trated into a leſs Breadth, accord- 
ing as in falling it requires a greater 
Merits and will run out through 
e CC with the ſame Velo- 
city that it would have in falling 
th ESSE 
Now the Velocity that a heavy 
Body acquires by falling, is in the 
ſubduplicate Ratio of the Height 
from whence it falls: Wherefore if 
any Ordinate DE be drawn to the 
Curve SGC, and DE. be called 9, 
and AD, x; then the Velocity of 
the Water, in the Section ED, will 
be expreſſed by / x, and the Pro- 
duct of that Velocity drawn into the 
ſaid Section by Y ,p 


Which 


thy, of We 
Section in a given Space of Time, 
and becauſe the ſame Quantity of 
Water poſes throogh each Section 
that Product will be 
to itſelf; and, ſo x αα = I, 


WAT 


„Which Product is as the Quan- 
ater pa ing. through that 
f ace of Time, 


1 


of the 


ataract in a given Time, 
4 


and x x y* =1 Which is an Equa- 


tion of the Curve SG C, being an 
Hyperbola of the gh Order, one of 
1 


the Aſſymptotes the Right 


Line AS parallel to the Horizon, 
and the other the Line A B perpen- 
Pannen,, | 
The Power of it is the Quadrato- 
Cube of the Ordinate ED drawn 


to the Point G, where the Right 


Line AG biſſecting the Angle, form- 


ed by the Aſſymptotes, meets the 


Curve. 


II Water runs out through a Cir- 
cular Hole in the Bottom of a Veſ- 
ſel of an Infinite Breadth, the Mo- 


tion of the whole Cataract of Water 


towards the Horizon, is equal to the 


Motion of a Cylinder of Water under 


the Hole itſelf, and Height 'of the 


Water; the Velocity of Which will 
be equal to the Water running out 


through the Hole, or equal to the 
Motion of a Quantity of Water, 
which runs out in a given time, the 


Velocity of which will be equal to 


that which is acquired in that ſame 
given Time by the Motion, through 
a Space, equal to the Height of the 
Water. 5555 


If BA: BD :: DG“: DGt— 
B C+, and Water runs out through 
CC, a Circular Hole made in . 
Middle of the Bottom of à Cylin- 


drical Veſſel G G E E conſtantly full 
of Water, the Motion of a Cataract 
of Water towards the Horizon, ſhall 
be equal the Motion of a Cylinder 
of Water under the Hole, and the 
Height A B, whoſe Velocity ſhall 
be equal to the Velocity of the 
Water running out through the 
Hole; or it ſhall be equal to the 


Quantity of Water which runs out 


ways equal 


WE D 


in a given Time, with ſuch a Velo- 
city as is acquired in that ſame gi- 
ven Time to move through a Space 
equal to the Height AB; and if 
the Veſſel and the Hole be of any 
other Figure, the Motion of the 
Cataract of Water will be the ſame, 
uſing a n of Water of the 
Height A B for a Cylinder. 
War of the Raunds, in Fortiſica- 
tion is a Space left for the Paſſage 
of the Rounds. between the Ram- 
part and the Wall of a fortiſied 
Town: But it is not ſo much in 
uſe, becauſe not having a Parapet 
above a Foot thick, it may be ſoon 
overthrown by the Enemies Cannon, 
W po, is a Priſm. of à ſmall 


Height, whoſe Baſes are Aiquicrural 


\ Triangles, as A. 


The Height of the Triangle is 
the Height of the Wedge, as 4 6. 

The Baſe of the Triangle is called 
the Baſe of the Wedge, as . 


* 
a 
* 
2 1 7 * 48 84 
— 1 19 
7 p | * N 


The Edge of the Wedge is 2 Rignt 
Line, Which joins the Vertices of 
the Triangles, as 7. 3 

The Edge of the Wedge is appli- 
ed for cleaving of Wood. and the 
Power is the Blow of a Hammer, 
or Mallet, which drives the Wedge 


into the Wood. 5 
The Power is to the Reſiſtance of 


the Wood, when its Action is equal 


to it, as the Half-Baſe of the Wedge 
is to its Height. 
LI 3 Wing 


one Mile in an Hour. 


— —— — — G — — — 
p \ — — - a —_— — Hun, pn - 
— pa — — — vs wag — — N 2 — — 8 — = —— = 
— - — * — — ANC —— — — — — — : — = — — n 4 
— — CE n — — — — > — n - . — — — — —-— 3 — 
— —⅛4' — — wo RD SRD - — a  - rae — — — — 1 — — - mag "2 _—_— — . - 1 < vain 
- — . — — — — —— — — ne — — — — — = —— — — — — — — 2 3 — — awe —_— yg — — — 5 — —— — * ED ** 
— = — ——— — — — — — — * — -- + * — 1 _— - ——_— _ Gag * - * " i = 
— 27 —_ < * — o- 4 — —— — * * — — 8 — = 
— — — 5 — a a —_— r N 4 2 : * 4 - 
„ Wa 6 7 Ss e — ——— p 23227 2 55 A = * — r 7 "I - 3 AMES x A OR DDD 2 —— N j Y . 
5 * — 5 mes - — —— r 2 „ RG _—_— Rt 4 —_— 4 2 2 5 . —. — 8 2 2 © 9 . - p — 2g "h 4 > PS — een — — » 
——— oy —_— © 2 4 - - I . C > WA a K 5 — - — — pas ” ary 2 [2 2 > — — — — — - — N 
— * n 2 2 w 2 D — 2 = =” =— IL — — Ir 2 — — — —.— _— - — n= ry ——— bs 
N * 2 1 — : 2 - . 0 X — — Y wes tr q — 8 —_ — — 7 — * l | * — —— ny — © os ng SC . 22 — 0 - X — — — . — ve 
: —— — . * _ — — i — : 2 — — — x — agat a — O08: CET _— * TR" . 
Y , — — — CL TEIN . — — — 5 5 — — 2 K 2 2 — 
2 on —— — — — " 7 . — 
— = — — — — — — — ͤ —— ” ; . | 
— — 3 — — — — — ping — — — 2 
_ My; * 1 mam bay R | . — - — — — 2 — ſons — 2 22 r 4 — 5 a , a 
5 —— . — g - 2 , „ 0 3 
Art 2 2 — CLE R : 
.-»i 
- A 
# 
2 a * * 
. 


FEA 


Winp, is any ſenſible 9 | 


of the Air, and is cauſed by the 


Air and Water, as he paſſes every 


day over the Ocean, conſidered to- 


gether with the Nature of the Soil 


and Situation of the adjoining Con- 


tinents. | 


Velocity of the' Wind in a great 
Storm is not more thango or 60 Miles 
in an Hour, and that a common 
briſs Wind moves about 15 Miles 
an Hour: And the Courſe of many 


Winds is ſo ſlow; as to be leſs than 


Concerning the Cauſe of the 


Winds, and the manner of account- 
ing for the ſeveral Phæromena 


thereof, in the different Parts of the 
World, ſee Dr. Halley's Diſcourſe 
upon this Subject, Philo. Tran/. 
N? 183. as alſo Farenius's General 
Geography (Part abfel.) Sect. 6 


Cap. 30. The Lord Bacon too has 
Vote a little Treatiſe upon the 


Winds. | 


Wines, in Fortification, are the 


large Sides of Horn- Works, Crown- 


Works; that is to ſay, the Ram- 
parts and Parapets, with which 
they are bounded on the Right and 

t, from their Gorge to their 
Front. Theſe Wings or Sides are 
capable of being flanked either with 


the Body of the Place, if they ftand 


not too far diſtant, or with certain 
Redoubts, or with a 'Traverſe, made 
in their Ditch. 2255 


' 


* _— 


Y | 


2 


D bo EAR, is the Time the Sun 


takes to go through the twelve 
Signs of the Zodiack. This is pro- 
perly the Natural or Tropical Vear, 


2 0 


and contains 3 5 Days, 5 Hours, 


cs „ the and 12 Minutes. 
Action of the Sun's Beams upon the 


The Sydereal Vear is that Time 
in which the Sun, departing from 
any fixed Star, comes to it 702 152 
and this is in 365 Days, 6 Hours, 

and almoſt 10 Minutes: But accord- 


ing to Sir Jaac Newton's Theory e 
Itis found by Experience that the . A 


the Moon, the Sydeteal Year is 365 
Days, 6 Hours, 9 Minutes, 14 
Seconds; and the Tropical, 365 
Days, 5 Hours, 48 Minutes, 57 


Seconds. 


. l Sud 
F ENITH. If we conceive a 
Line drawn through the Ob- 


ſerver and the Center of the Earth, 


which muſt neceſſarily be perpen- 


dicular to the Horizon, it will reach 


to a Point among the fixed Stars, 
which is called the Zeritb. ; 

Zz vir, DisTANCE, is the 
Complement of the Sun, or Star's 
Meridian Altitude, or what the 
Meridian Altitude wants of go De- 


0 wy grees. 
Works, Tenails, and the like Out- 


ZeTeTick MgTHon, in Ma- 


thematicks, is the Analytick or 


Algebraick Way, whereby the Na- 


ture and Reaſon of the Thing is 
primarily inveſtigated and diſco- 


ct” ID 
' Zocco. See Plinthus. 

ZocLlr, in Architecture, is 2 
ſquare Body, leſs in Height than 


Breadth, and placed under the Baſes 
- | of the Pedeltals of Statues, Vales, 
WinTEr SoLsTICE. See Sol. Cc. She | 


C. F | 

ZoDIack, is a Zone or Belt 
which is imagined in the Heavens, 
which the Ecliptick Line divides 


into two equal Parts ; and which, 


on either Side, is terminated by 4 
Circle -parallel to the Ecliptick 
Line, and eight Degrees diſtant _ 
from it, on account of the ſmall 
Inclinations of the Orbits of the 


205 


Planets, to tlie Plane of the Eclip- 


tick : No Bodies of the 9 
Syltem appear without the Zodiack. 


Zoviack of the Comets, is a cer- 
tain Tract in the Heavens, within 
whoſe Bounds moſt Comets are ob- 


ſerved . Courſe. 
Zo ux, in Geo SA 
contained between two Parallels. 


The Whole Surface of the Earth 


is divided into five Zones. The 


Firſt is contain'd between the two 


Tropicks, and is called the Torrid 
Zone. There are two Temperate 
Zones, and two Frigid Zones. 'The 
Northern Temperate Zone is ter- 
minated by the Tropick of Cancer; 
and the Arctick Polar Circle, the 
Southern Temperate Zone is con- 
tained between the Tropick of Ca- 
pricorn, and the Polar Circle: The 
Frigid Zones are circumſcribed by 
the Polar Circles ; and the Poles are 
in the Centres of them. 

In the Torrid Zone, twice a Year 
the Sun goes through the Zenith at 
Noon ; 2 the Elevation of the Pole 
is leſs than 23 Degrees, 30 Minutes; 
and the Diſtance of the Sun from the 
Equator towards the Pole, which is 
above the Horizon, is twice in a 
Year equal to the Height of the 
Pole ; for which Reaſon alſo, in the 
Limits of that Zone, namely under 


the Tropicks, the Sun comes to the 


Zenith only once in a whole Year. 
In the Temperate and Frigid 

Zones, the leaſt Height of the Pole 

exceeds the greateſt Diſtance of the 


Sun from the Equator, and there- 


fore, to their Inhabitants, the Sun 
never goes through the Zenith; yet 
if on the ſame Day the Sun riſes at 
the ſame Time to a greater Height, 
the leſs the Height of the Pole is, 
becauſe thereby the Inclination of 
the Circles of the Diurnal Revolu- 
tion with the Horizon is leſs. 


In the Torrid Zone, and in the Y 


Temperate Zones, every Natural 


eogtaphy, is a Space 


the Frigid F 
ſl. at laſt, at the Pole itſelf, N 5 


— -  - - 
Day the Sun riſes and ſets ; for the 
Diſtance of the Sun from the Pole 


always exceeds the Height of the 


Pole; yet every where, but under 


the Equator, the Artificial Days are 


unequal to one another, which in- 


equality is ſo much the greater; the 
leſs the Place is diſtant 


s the! wa Fri- 
But in the Polar Circles, juſt 
where the Temperate Zones are ſe- 
arated from the Frigid ones, the 
eight of the Pole is equal to the 
Diſtance of the Sun from the Pole, 
when it is in the Neighbouring 
Tropick ; and therefore, in that 
Caſe, once a Vear, the Sun in its 


Diurnal Motion performs one entire 


Revolution, without going down 
under the Horizon. | | 

But every where in a Prozen 
Zone, the Height of the Pole is 
grearer than the leaſt Diſtance of 
the Sun from the Pole; therefore, 
during ſome Revolutions of the 


Earth, the Sun is at a Diſtance from 


the Pole, which is leſs than the 


Pole's Height; and, during all that 
Time, it 


| s not ſet, nor ſo much 
a3 touch the Horizon ; but where 
the Diſtance from the Pole, as the 


Sun recedes from it, does exceed the 


Height of the Pole or Latitude of 
the Place, the Sun riſes or ſets every 
Natural Day. Then in its Motion 
towards the oppoſite Pole, it ſtays 
in the ſame. Manner below the Ho- 
rizon, as was ſaid of the Motion 
above the Horizon. | 
Theſe Times in which the Sun 
makes entire Revolutions above the 


Horizon, and below it in its Diurnal 


Mation, are fo much the greater, 
that is, the longeſt Day and Night 
laſt the longeſt, the leſs the Place in 
one is diſtant from the 
Pole, ti | 
they take up the Time of the whole 


s 


FINS. 


J 0 be 
HERE have been many En- 
deavours to find the Roots 

ot Equations in finite Terms hy Au- 
thors. Sir Jaac Newton himſelf has 
given a tentative Method of finding 
whether an Equation of four, fix, 
or more Dimenſions may be divided 
ſo into two equal Parts, as that the 
Root of each may be extracted. But 
his Rule for ſo doing it, is very long 
and troubleſome, ſerving more, as 
he himſelf owns, to ſhew the poſ- 
ſibility of doing the thing than for 
any real uſe, See his Algebra to- 
wards the End. You have alſo in 
the Ada Eruditorum, an. 1683. p. 
204. an univerſal Way of Mr. T/chirn- 


bauſen's, of finding the Roots of E- 
out all the 


quations, by throwing | 
intermediate Terms. But this is 
both tedious and falſe, when the 
quation has more than three Di- 
menſions. The Ingenious Mr. De 
Moi vre, likewiſe in the Philoſophi- 
cal Tran ſactions, No. zog, has 
a given way of reſolving in finite 
Terms, particular Equations of 
the odd Dimenſions ad Infinitum 
contained in this general Equa- 
tion, when 2 is an odd Number, 
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a Series for dividing an Arch of a 
Circle into any odd Number of equal 
Parts. But to ſpeak Truth, what- 


ever Arithmetical Rules have hither- 


to, or ever will be given for find- 
ing the Roots of Equation of more 
than three Dimenſions in finite 


Terms, muſt from the Nature of the 


Thing be not worth the Pains and 
Perplexity in computing them by 


added to the Head of RooTs/ or Eu AT IONS. = 


the Number of Dimenſions of the 


10 to 100, being 


from 1 to 1, 1 to 10, 


{ E Q 


reaſon of their unelegance and 
length; for ever encreaſing with 


Equation, whoſe Roots are to be 
ſought. I ſhall only mention a way 
of Sir Jaac Newton's of finding the 
Roots of Numerical Equations by 
means of Gunter's Lines ſliding by 
one another. 5 

Take as many Gunter's Lines, (up- 
on narrow Rules) all of the ſame 
Length, ſliding in Dove-tail Cayi- 
ties, made in a broad oblong Piece 
of Wood, or Metal, as the Equa- 
tion whoſe Roots you want the Di 
menſions of, having a Slider carrying 
a Thread or Hair backward or for- 
wards at right Angles over all theſe 
Lines, and let theſe Gunter's con- 
ſilt of two ſingle ones, and a dou- 
ble, triple, quadraple, c. one 
fitted to them; that is, let there be 
a fixed ſingle one a top, and the 
firſt ſliding one next that, let bea 
ſingle one, equal to it, each Num- 
ber from f to 10. Let the ſecond 
ſliding one be a double Line of 
Numbers, number'd 1, 2, 3, 4, 5, 
6, 7, 8, 9, to 10, in the Middle, 
and from 1 in the Middle, to r, 2, 
3, &c. to 10, at the End. Let the 
third fliding one be a triple Line 
of Numbers, numbered 1, 2, 3, 4 
5, 6, 7, 8, 9, 1, and again 2, 1 
3, 4, &c. to 10, and again 2, 3, 
4, &c. to 100 at the End. The t 
Diſtance from 1 to r, 1 to 10, and h 
the ſame; let (Fu 
the fourth ſliding one, be numbered WY © 
I, 2, 3, 4» 5, 6, 7, 8, 9, 15 ani i 
again 2, 3, 4, Cc. to 10; and - R 
gain 2, 3, 4, Cc. ico; and again 
2, 3. 4, &c. 1000. The Diſtance 
10 to 100, 
and 100 to 1000, being the ſame, 
WORE 

This being done, take the Co- 
efficient prefixed to the ſingle Value 
of the unknown Quantity upon the 
fixed ſingle Line of Numbers; = 

. 0 


Fe 3 
s 7 n I 
ROY HA NFL „ ACT ku 
N o n 
4 9 2 *%.. Fn 112 14 


2 3 . 
FFV 
* le ay "aa RATS pL nt 


A 


this Line. 


EQ 
Coo efficient of the Square of the un- 


known Quantity, upon the double 
Line of Joker the Co- efficient 


of the Cube of the unknown Quanti- 


ty, upon the triple Line of Numbers; 
the Co- efficient of the Biquadrate of 


the unknown Quantity, upon the 


Quadruple Line of Numbers; and 
ſo on. And the Co- efficient of the 
firſt or higheſt Term (being always 
Unity) take upon that Line of Num- 
bers expreſſed by its Dimenſion, that 
is, if a Square, upon the double Line; 
a Cube, upon the * * Line, Ge. 
I ſay, when this is done, ſlide all 
theſe Lines of Numbers ſo, that 
theſe Co-efficients be all in a right 
Line directly over one another, and 
keeping the Rulers in this Situa- 
tion, ſlide the Thread or Hair in 


ſuch manner, that the Sum of all the 


Numbers upon the fixed ſingle Line, 


the double Line, the triple Line, 


&c. which the Thread or Hair 
cuts, be equal to the known Term 


of the Equation, which may be 
readily enough done with a little 


practice; and then the Number un- 


der the Thread upon that Line of 


Numbers of the ſame name with the 
higheſt Power of the unknown Quan- 


@ tity of the Equation, will be the 


-pure Power of the unknown Quan- 


& tity, whoſe Root may be had by 
bringing Unity on the ſingle Slid- 


ing-Line directly over Unity upon 
After this, if you divide 


the Equation by this Root, you will 
have another, one Dimenſion leſs; 
ind thus you may proceed to find 
a Root of this laſt Equation - which 
done, if it be divided by this laſt 
Root, you will get an Equation two 
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- Dimenſions leſs, and by a Repeti- 


tion of the Operation you will get 
a third Root, and ſo a fourth, fifth, 
Se. if the giyen Equation has ſo 
many, and if any of the interme- 
diate Terms are wanting, the Gun- 
ter's expreſs d by the Dimenſions of 
thoſe Terms, muſt be omitted... _ 
But this Method only gives the 
Roots of Equations the Signs of all 
the Terms whereof, except the 
known one, are Affirmative ; that 
is, of ſuch that have all Negative 
Roots, but one, which laſt, the ſaid 
Method finds. Therefore when an 
Equation is given, to find its Roots 
after this manner, whoſe Signs have 
other Diſpoſitions, it muſt be firſt 
changed into another Equation, 
whole Signs are all Affirmative; but 
that of the known Term, which may 
be done by putting ſome unknown 
Quantity y Plus or Minus, ſome gi- 
ven Number or Fraction, for the Va- 
lue of the unknown Quantity x in 
the propoſed Equation. es 
Note, Inſtead of ſtreight Parallel 
Sliding-Rules, you may have ſo 
many Gunter's Lines graduated upon 
Concentrick Circles, each moving 
under one another, by which Con- 
trivance, you will have as large Di- 
vitions for your Logarithm wittinthe 
Compaſs of one Foot, as you have 
upon a ſtreight Ruler of more than 
three Feet in Length. Although per- 
haps by theſe Sliding-Rules, you 
cannot get all the Signs of the Roots 
exactly, for want of ſufficient Sub- 
diviſions of the Gunter's Lines, yet 
if we can get two or three of the 
firſt Figures, it will be of good uſe to 


find the Roots by Approximation. 
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Bacus, in the Figure for 2, read c. Acceſſible Altitude, in the Pl. 
g ure for 663, read 66.3. Acceſſible Depth, for 164 Feet, r. 16 Feet 
and 1 Auch. a 2 * N ve the wo of 36.24, 
Fe. r. _ 907.023... + ra Specious, line 2, for formed r. perforn- 
ed. A0, ie I of for Alteration r. Alternation. Altitude Inaccef- 
ſible, I. 28. for BAC Tr. BCA. © Line 103, for Zake it from, r. take 


From it. Line 115, for HI, r. HC. Altitude of a Figure, 1. 3. for 


0 
. to.. Altitude Meridian, 1-25, for 20 r. 200. Angles Curved Live 
1. 30, for DCE, r. DCA. Angles Equal, I. 10. for DF r. PE. An- 
gle of Emergence, the Letter E wanted in the Figure where the Line AB 
interſects the Parabola. idem, 1. 15. for CD r. CB. Angle Ripht- 
Line, r. Angle * Angle in a Segment, for A CB r. ADC. 
bid. Fig. 2. for D r. B. Angle Spherical, I. g. dele the Angle re- entrim. 
Line 5. for tho/e r. who/e. Anomaly Coequate, or True, I. 50. for Nl, 
r. Keils. Apparent Magnitude, n. 1. I. 9. add afterwards. Bid. = . 
1.1. for CH, r. CD. And l. 3. r. CAD. N. q. 1.8. after A C add 
and AB—BC.' 1bid. n. 13. for MH, r. QH. Antiparallels, 1.6. add 
that cut them the ſame way. Antipodes, I. 26. r. Sr. Auguſtine in. Apo- 
tome, the Letter G is miſplaced. Aſtronomy, I. 20. for forty-/ewrn, r. 


four hundred and ſeventy. Axis 941 5 for EF, r. FF. Baſe the 


leaſt Sort of Ordnance, for 14, r. 1F. Binomial Root I. 21. for next, f. 


oF 7 ; h 
reſt. Bidem, I. 24. r. Dimenſion. Ibid. I. 32. for — r. . Bid. 


11 
- 
—_ * 


| ce c- ö | p43 Nas. 
I. 50. for 3 Bid. I. 57. for PE . 
5 J 


— oY WE | Y 

and for Nx) — 4235 NR ar . 
VE 
1. 62. for BC, r. B. Ibid, I. 65. for Point, r. Power, Rid. 1. 71. for 
fourth, r. fifth. Ibid. I. 121. for ventured, r. entered. Under this Word 
in Sir Jſaac Newton's Example of extracting the Root, for 1—xc, 7. 


1—xx. Biquadratic Equation, n. 2. I. 55. for xx, r. xx. Jbid. n 2.17. 
under the word Conſtruction, for C, r. c. Aid. n. 7. 1. 49. for At = 


ang Þ —2 — & 
— AG r. AF — AG. Biquadratic Parabola, 1. 15. dele or AC. 
Bid. I. 147. for where, r. when. Biſſextile, 1. 9. for 24th, r. 2860. 
Bombe, Paragr. 9. at the End, add according to the parabolic Hypotheſi. 
Eid. 1. 30. for Impreſſes, r. Impulſes. N. 4. 1. 16. dele plane. Calculus 
Differentialis, parag. 5. 1.43, for Z ABC, r. Zaxx. Centre Common 
of Gravity, in the parag. next n. 13. I. 30. for Z AB, r. AB. bid. 
I. 34. for + the Radius, r. the Radius. Ibid. in the Fig. n. 6. inftead of 
the Letter P at the End of the Line EP, ſhould be F. Circle, n. 19. Ei 


the Centre. Bid n. 25. I. 3. for Theorems, r. Propoſitions. Ibid. n. 30, WE 


I. 30, after 14. put a Comma. Bid. Prob. 5. for D at the bottom of 
Fig. 1. read G. The Letter M near the bottom of Fig. 2. is wanted. 
And for F near the bottom of Fig. 3. r. P. Alſo 1. 21. for ME, r. Mf. 
Conchoid, the Letter A is wanted in Fig. 4. Cone, n. 4. l. 16. for 
Plane Curve Super jicies, r. Plane Superficies terminated by a Curve. Croſs | 

| Multiplicaticn, Þ 


if 


E R RAT A. 
Multiplication, I. 13. for Inches, r. Feet, Curves in Geometry, parag 4. 
Trakl. 


I. 3. for Diameters, r. Dimenſims. Cycloid, 7. I. 43. fo 
r. Jermat. Decimal Fractions, 1. 10. for . 10 Fluent, pa- 


ragt 4 1: 20, for Fr. r. Fx». Nil. 1. 22. for Termi, f. Forms, 118 


* * 


parag. 7. I. 7. for a * m. Fa ar. Pluxions ſecond, parag. 2. 1. 4. 5. 


20% „ e e eee, e ee etl 


eral, r. ſeven, Hyperbola, n. 2, parag. 2. 1.6. for D. r. G. Bid. 
1 


1. 12. for „ r. Pins. Bid. n. 5. 1.8. for RQ r. AR. Bid. n. 6. 
the Letter T is wanted in the Figure. Hyperbolic Cylindroid, 1. 4. for 
there,. r. they, Hyperbolic Space, the Letter F miſplaced, it ſhould” be 
where the Line drawn from L cuts the Curve. Ibid. 1. 5 for CF, r. LF. 
Bid. I. 6. for 47, r. ab. Imaginary Root, Taras „ . 13. for Square, 


r. Squares.  1bid. parag. 6. 1. 8. dele an Ordinate. Impervious, I. 5. far 


4, r.'to. Indetermined Problem, n. 4. parag. 5. I. 31. for = WR 


* N. r. bo hs 5 « x LIVE 92. Vid. 1. 36. for 94, r. 92. Index, I. 


1 
3 1 g FE : 1 4 ® * : +4 6 4; ; 5 
penult. for ES r. 7 — Intereſt, I. 2. for Lot, r. Loan. Ma- 


thematics, parag. 9. I. 20. for a aults, r. aſſaulis with. Mercator's Chart, 
n. 4. I. 10. for AB, r. Ab, Oſcillation, n. 4. for three Feet, 3. 128. r. 
3.125 Feet, Parabola, n. 4. for the Right Line FM, r. the Square of the 
Right Line F M. Bid. 1.4, for the Abſeiſſe, r. the Squares of the Abſciſi. 
Parabola Carteſian, 1.8. for DN, r. BN. Perfect Number, I. 23. for y, x. 
r. y*x. Quadratic Equation, n. 3. for —7—V 4446. r. Inv Iaa—b. 
Lid. N. 11. for aal, r. V Faa—b. Ratio, n. 7. J. 38. for an, I. toy 
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